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(54) Air bag gas generator and air bag apparatus 

(57) The present invention relates to an air bag sys- 
tem, and particularly relates to a gas generator having 
two or more combustion chambers, namely, a gas gen- 
erator for an air bag having, in a housing with a gas dis- 
charge port, an ignition means to be activated on an 
impact, and gas generating means which is to be ignited 
and burnt by the ignition means and generate a com- 
bustion gas for inflating an air bag, wherein two com- 
bustion chambers storing the gas generating means are 
concentrically provided so as to be adjacent to each 
other in the radial direction of the housing, and a com- 
municating hole which allows communication between 
the combustion chambers is provided, in the housing. 
Additionally, the present invention relates to a gas gen- 
erator including two igniters, a gas generator including 
two different gas generating means, a gas generator 
including an igniter having a lead wire, a gas generator 
having a combustion chamber and ignition means in an 
inner cylindrical member, and a gas generator including 
an automatic ignition member, which can effectively 
restrain an occupant. 


1S«- 
(161) 



12- to* J 


Primed by Xerox (UK) Business Services 
2.167 (HRS)/3.6 


BNSDOCID: <EP 1029747A2J_> 


1 


EP 1 029 747 A2 


2 


Description 

Technical Field of the Invention 

[0001] The present invention relates to an air bag 5 
system which can effectively restrain an occupant, and . 
particularly relates to a gas generator including two or 
more combustion chambers, a gas generator including 
two igniters, a gas generator including two different gas 
generating means, a gas generator including an igniter 10 
having a lead wire, a gas generator having a combus- 
tion chamber and ignition means in an inner cylindrical 
member and a gas generator including an automatic 
ignition material. 

15 

Prior Art 

[0002] An air bag system which is mounted on vari- 
ous kinds of vehicles and the like including automobiles, 
aims to hold an occupant by means of an air bag (a bag 20 
body) rapidly inflated by a gas when the vehicle collides 
at a-high speed so as to prevent the occupant from 
crashing into a hard portion inside the vehicle such as a 
steering wheel, a windscreen due to an inertia and 
being injured. This kind of air bag system generally 25 
comprises a gas generator to be actuated according to 
a collision of the vehicle and discharge a gas, and an air 
bag to introduce the gas to inflate. 
[0003] It is desired that the air bag system of this 
type can safely restrain the occupant even when frame 30 
of the occupant (for example, whether a sitting height is 
long or short, whether an adult or a child, and the like) , 
a sitting attitude (for example, an attitude of holding on 
the steering wheel) and the like are different Then, 
there has been conventionally suggested an air bag 35 
system which actuates, applying an impact to the occu- 
pant as small as possible at the initial stage o1 the actu- 
ation. Gas generators in such a system are disclosed in 
JP-A 8-207696, US-A 4,998,751 and 4,950,458. JP-A 
8-207696 suggests a gas generator in which one igniter 40 
ignites two kinds of gas generating agent capsules so 
as to generate the gas at two stages. US-A 4,998,751 
and 4,950,458 suggest a gas generator in which two 
combustion chambers are provided for controlling actu- 
ation of the gas generator so as to generate the gas at 45 
two stages due to a expanded flame of the gas generat- 
ing agent. 

[0004] However, these gas generators have draw- 
backs such that an internal structure thereof is compli- 
cated, a size of a container becomes great, and a cost so 
therefor becomes expensive. 

[0005] Further, in JP-A 9-183359, and DE-B 
19820758, there is disclosed a gas generator in which 
two combustion chambers storing a gas generating 
agent are provided in a housing and an igniter is 55 
arranged in each combustion chamber, so as to adjust 
an activation timing of each of the igniters, thereby 
adjusting an output of the gas generator. However, in 


any of the gas generators, since the igniters arranged in 
the respective combustion chambers are independently 
arranged, it becomes hard to assemble (manufacture), 
the structure itself of the gas generator becomes com- 
plicated and a volume thereol becomes large. 

Disclosure of the Invention 

[0006] Accordingly, the present invention provides a 
gas generator which actuates, applying as small an 
impact as possible to an occupant at the initial stage of 
an actuation and can widely and optionally adjust an 
output and timing of an output increase of the gas gen- 
erator so as to safely restrain the occupant even when 
frame of the occupant (for example, whether a sitting 
height is long or short, whether an adult or a child, and 
the like) , a sitting attitude (for example, an attitude of 
holding on the steering wheel) and the like are different, 
as well as restricting the total size of a container, having 
a simple structure and being easily manufactured. 
[0007] A gas generator for an air bag according to 
the present invention corresponds to a gas generator in 
which two combustion chambers are provided in a 
housing, and is characterized by a structure of arrang- 
ing two combustion chambers. In particular, it is also 
possible to independently ignite and burn gas generat- 
ing means accommodated in each combustion cham- 
ber by a different ignition means. 
[0008] Namely, according to the present invention, 
there is provided a gas generator for an air bag, which 
includes, in the housing with a gas discharge port or gas 
discharge ports, ignition means to be activated on an 
impact, and a gas generating means which is to be 
ignited and burnt by the ignition means and generate a 
combustion gas for inflating an air bag, wherein, in the 
housing, two combustion chambers for storing the gas 
generating means are concentrically provided so as to 
be adjacent to each other in the radial direction of the 
housing, and a communicating hole to allow communi- 
cation between the combustion chambers is provided. 
[0009] Further, according to the present invention, 
there is provided a gas generator for an air bag, which 
includes ignition means to be activated on an impact, 
and gas generating means which is to be ignited and 
burnt by the ignition means and generate a combustion 
gas for inflating an air bag in a housing formed in a cylin- 
drical shape having an axial core length longer than an 
outermost diameter, having a plurality of gas discharge 
ports on a peripheral wall thereof, wherein, in the hous- 
ing, two combustion chambers for storing the gas gen- 
erating means are concentrically provided so as to be 
adjacent to each other in the axial direction and/or the 
radial direction of the housing, and a communicating 
hole to allow communication between the combustion 
chambers is provided. 

[001 0] It is possible to structure such that two com- 
bustion chambers concentrically provided so as to be 
adjacent to each other in the axial direction and/or the 
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radial direction of the housing are formed as a cylindri- 
cal combustion chamber and an annular combustion 
chamber. 

[0011] As mentioned above, by forming two com- 
bustion chambers in the housing, it is possible to make 5 
an inner structure of the gas generator simple and inde- 
pendently burn the gas generating agents in the respec- 
tive combustion chambers. 

[001 2] The gas generating means mentioned above 
is provided to inflate the air bag for restraining the occu- 10 
pant by the combustion gas generated by the combus- 
tion thereof. Accordingly, when the ignition means 
includes a transfer charge which is to be ignited and 
burnt by the igniter so as to burn the gas generating 
means, the combustion gas generated by the combus- is 
tion of the transfer charge is used for burning the gas 
generating means and is not directly used for inflating 
the air bag. In this respect, both can be definitely distin- 
guished from each other. Further, two combustion 
chambers provided in the housing is exclusively used 20 
for storing the gas generating means. In this respect, 
even when the ignition means is composed to include 
the transfer charge and the transfer charge is installed 
in a defined space (hereinafter, refer to as "a accommo- 
dating chamber") , this accommodating chamber of the 25 
transfer charge and the combustion chamber storing 
the gas generating means can be definitely distin- 
guished from each other. 

[0013] When the ignition means for igniting and 
burning the gas generating means includes two or more 30 
igniters to be actuated on an impact, it is preferable that, 
in order to make the mounting thereof easy, the igniters 
are provided in one initiator collar aligned to each other 
in the axial direction. Further, when the ignition means 
also includes the transfer charge which is to be ignited 35 
and burn in response to an activation of the igniters, it is 
preferable that the transfer charge is partitioned for 
each igniter, and independently ignited and burns by 
each igniter, and therefore is formed so that a flame of 
the transfer charge for one of the igniters does not 40 
directly ignite the transfer charge for any other igniters. 
As this type of structure, for example, it is possible to 
arrange the igniters in the respectively independent 
igniter accommodating chambers and then arrange the 
transfer charges in the igniter accommodating cham- 45 
bers, or to arrange the transfer charges in a place inside 
the independent combustion chambers where the trans- 
fer charges can be ignited and burnt in response to the 
activation of the igniter. 

[0014] As mentioned above, in the case of cfividing 50 
the transfer charge for each igniter, the gas generating 
means stored in two combustion chambers are ignited 
and burnt by the flame generated by burning the trans- 
fer charges arranged separately in the respective sec- 
tions. That is, since the transfer charge in each section 55 
burns in response to the activation timing of the igniter, 
and the gas generating means in each combustion 
chamber can separately burn, an actuation perform- 


ance of the gas generator can be optionally controlled. 
[0015] Therefore, by adopting the structure of the 
gas generator according to the present invention, the 
transfer charge partitioned for each igniter can be inde- 
pendently burnt by changing the respective ignition tim- 
ing of each igniter and accordingly, the ignition and 
combustion timing of the gas generating means in each 
combustion chamber can be staggered, therefore, the 
output of the gas generator can be optionally adjusted. 
[0016] With respect to two combustion chambers 
provided in the housing, either of the combustion cham- 
bers may be provided in the axial direction of the igniter 
and the other combustion chamber may be provided in 
the radial direction of the ignition means. Further, in the 
case of characteristically adjusting the actuation per- 
formance of the gas generator, particularly a change 
with the passage of time in the gas discharge amount, 
two combustion chambers are charged with the gas 
generating means which are different in at least one of 
a burning rate, a composition, a composition ratio and 
an amount from each other, respectively, and the 
respective, gas generating means can be independently 
ignited and burnt at an optional timing. Further, at each 
combustion chamber, the gas generating means having 
a different gas amount generated at a unit time may be 
stored. 

[0017] As the gas generating means, in addition to 
an azide gas generating agent based on an inorganic 
azide which has been widely used, for example, a 
sodium azide, a non-azide gas generating agent not 
based on an inorganic azide may be used. However, 
from the view of safety, the non-azide gas generating 
agent is preferable, and as the non-azide gas generat- 
ing composition, for example, a composition containing 
a nitrogen containing organic compound such as a 
tetrazole, a triazole or a metallic salt thereof and an oxy- 
gen containing oxidant such as an alkali metal nitrate, a 
composition using a triaminoguanidine nitrate, a carbo- 
hydroazide, a nitroguanidine and the like as a fuel and 
nitrogen source and using a nitrate, chlorate, a perchlo- 
rate or the like of an alkali metal or an alkaline earth 
metal as an oxidant, and the like may be employed. In 
addition, the gas generating means can be suitably 
selected according to requirements such as a burning 
rate, a non-toxicity. a combustion temperature, a 
decomposition starting temperature. In the case of 
using the gas generating means having different burn- 
ing rates in the respective combustion chambers, may 
be used the gas generating means having the different 
composition or composition ratio itself, such that, for 
example, the inorganic azide such as the sodium azide 
or the non-azide such as the nitroguanidine is used as 
the fuel and the nitrogen source. Alternatively, the gas 
generating means obtained by changing a shape of the 
composition to a pellet shape, a wafer shape, a hollow 
cylindrical shape, a disc shape, a single hole body 
shape or a porous body shape, or the gas generating 
means obtained by changing a surface area according 
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to a size of a formed body may be used. In particular, 
when the gas generating means is formed into the 
porous body with a plurality of through holes, an 
arrangement of the holes is not particularly limited, how- 
ever, in order to stabilize a performance of the gas gen- 5 
erator, an arrangement structure such that a distance 
between an outer end portion of the formed body and a 
center of the hole and a distance between each center 
of the holes are substantially equal to each other is pref- 
erable. Concretely, in the cylindrical body having a cir- 
cular cross section, for example, a preferred structure is 
such that one hole is arranged at the center and six 
holes are formed around the hole so that the center of 
each hole is the apex of regular triangles of the equal 
distances between the holes. Further, in the same man- 
ner, an arrangement such that eighteen holes are 
formed around one hole at the center may be also sug- 
gested. However, the number of the holes and the 
arrangement structure are determined in connection 
with an easiness for manufacturing the gas generating 
agent, a manufacture cost and a performance, and are 
not particularly limited. 

[0018] Among two combustion chambers men- 
tioned above, the combustion chamber provided out- 
side in the radial direction may contain a coolant means 
for cooling the combustion gas generated due to com- 
bustion of the gas generating means on the side of a 
peripheral wall of the housing thereof. The coolant 
means is provided in the housing for the purpose of 
cooling and/or purifying the combustion gas generated 
due to the combustion of the gas generating means. For 
example, in addition to a filter for purifying the combus- 
tion gas and/or a coolant for cooling the generated com- 
bustion gas which have been conventionally used, a 
layered wire mesh filter obtained by forming a wire 
mesh made of a suitable material into an annular lay- 
ered body and compress-molding, and the like can be 
used. The layered wire mesh coolant can be preferably 
obtained by forming a plain stitch stainless steel wire 
mesh in a cylindrical body, folding one end portion of the 
cylindrical body repeatedly and outwardly so as to form 
an annular layered body and then compress-molding 
the layered body in a die, or by forming a plain stitch 
stainless steel wire mesh in a cylindrical body, pressing 
the cylindrical body in the radial direction so as to form 
a plate body, rolling the plate body in a cylindrical shape 
at many times so as to form the layered body and then 
compress-molding it in the die. Further, the coolant with 
a double structure with different layered wire mesh bod- 
ies at an inner side and an outer side thereof, which has 
a function for protecting the coolant means in the inner 
side and a function for suppressing expansion of the 
coolant means in the outer side, may be used. In this 
case, it is possible to restrict the expansion by support- 
ing an outer periphery of the coolant means with an 
outer layer such as the layered wire mesh body, the 
porous cylindrical body, the annular belt body. 
[001 9] And in the case of the gas generator in which 


the combustion gas generated due to the combustion of 
the gas generating means stored in two combustion 
chamber reaches the gas discharge port via a different 
flow paths in each combustion chamber so that the gas 
generating means stored in one combustion chamber is 
not directly ignited due to the combustion gas generated 
in the other combustion chambers, the gas generating 
means in the combustion chambers burns in each 
chamber in a completely independent manner, and 
therefore, the gas generating means in each combus- 
tion chamber is ignited and burnt in more secure man- 
ner. As a result, even when activation timings of two 
igniters are staggered significantly, the flame of the gas 
generating means in the first combustion chamber 
ignited by the firstly actuated igniter does not burn the 
gas generating means in the other combustion cham- 
bers, so that a stable output can be obtained. This kind 
of gas generator can be achieved, for example, by 
arranging a flow passage forming member in the hous- 
ing so as to form the flow passage and introducing the 
combustion gas generated in the first combustion cham- 
ber to the coolant means directly. 
[0020] The housing mentioned above can be 
obtained by forming a diffuser shell having a gas dis- 
charge port or gas discharge ports and a closure shell, 
which forms a storing space together with the diffuser 
shell, with a casting, a forging, a press-molding or the 
like, and joining both shells. The joining of both shells 
can be performed by various kinds of welding methods, 
for example, an electronic beam welding, a laser weld- 
ing, a TIG arc welding, a projection welding, or the like. 
Forming the diffuser shell and the closure shell by 
press-molding various kinds of steel plates such as the 
stainless steel plate makes manufacture easy and 
reduces a manufacturing cost. Further, forming both 
shells into a simple shape as cylindrical shape makes 
the press-molding of the shells easy. With respect to the 
material of the diffuser shell and the closure shell, the 
stainless steel is preferable, and the material obtained 
by applying a nickel plating to the steel plate may be 
also acceptable. 

[0021] In the housing mentioned above, the ignition 
means to be actuated by detecting the impact and ignite 
and burn the gas generating means is further installed. 
In the gas generator according to present invention, as 
the ignition means, an electric ignition type ignition 
means to be activated by an electric signal (or an acti- 
vating signal) transmitted from an impact sensor or the 
like which detects the impact is used. The electric igni- 
tion type ignition means comprises an igniter to be acti- 
vated by the electric signal transmitted from the electric 
sensor which exclusively detects the impact by means 
of an electric mechanism such as a semiconductor type 
acceleration sensor or the like, and a transfer charge to 
be ignited and burnt by the activation of the igniter as 
required. 

[0022] The gas generator for the air bag mentioned 
above is accommodated in a module case together with 
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the air bag (the bag body) to introduce the gas gener- 
ated in the gas generator and inflate, so as to form the 
air bag apparatus. In this air bag apparatus, the gas 
generator is actuated when reacting on the impact 
detected by the impact sensor, and the combustion gas 5 
is discharged from the gas discharge port in the hous- 
ing. The combustion gas is flowed into the air bag. by 
whereby the air bag breaks the module cover to inflate, 
and forms a cushion for absorbing the impact between 
the hard member in the vehicle and the occupant. 70 
[0023] The other aspects of the present invention 
will be described below. The parts and the combination 
mentioned above can be utilized in the respective 
aspects. Only features of the respective aspects will be 
described below. 15 
[0024] Next, a description will be given below of a 
gas generator including two or more combustion cham- 
bers. 

[0025] There is provided a gas generator for an air 
bag which can burn the gas generating means in each 20 
combustion chamber at a different timing and/or power, 
in addition to igniting and burning the gas generating 
means stored in each combustion chamber at a differ- 
ent timing. 

[0026] Namely, according to the present invention, 25 
a gas generator for an air bag which installs, in a hous- 
ing with a gas discharge port, an ignition means to be 
activated on an impact, and gas generating means to be 
ignited and burnt by the ignition means and generate 
combustion gas for inflating an air bag, is characterized 30 
in that in the housing, two or more combustion cham- 
bers for storing the gas generating means are defined, 
the gas generating means stored in each combustion 
chamber is independently ignited and burnt by the igni- 
tion means provided at each combustion chamber, and 35 
the gas generating mean stored in each combustion 
chamber is different from the ones in the other cham- 
bers in at least one of a burning rate, a shape, a compo- 
sition, a composition ratio and an amount. 
[0027] The combustion chambers provided in the 40 
housing, for example, in the case of two chambers, can 
be arranged such that they are concentrically provided 
so as to be adjacent to each other in the radial direction 
of the housing and a communication hole which allows 
communication between the combustion chambers is 45 
provided. 

[0028] As mentioned above, the gas generating 
means which is different from the ones in the other 
chambers in at least one of the burning rate, the shape, 
the composition, the composition ratio and the amount so 
are stored in a plurality of combustion chambers defined 
in the housing, and therefore the actuation performance 
of the gas generator, in particular, the change in the vol- 
ume of the discharged gas with the passage of time can 
be characteristically adjusted by independently igniting 55 
and burning the gas generating means at an optional 
timing. The combustion chambers are charged by the 
gas generating means to provide different gas amounts 
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generated at a unit time from each other, respectively. 
That is, in the case of the gas generator for the air bag 
using the same kind of gas generating means for the 
respective combustion chambers, the actuation per- 
formance thereof is definitely determined according to 
the actuation timing of the ignition means provided in 
each combustion chamber. However, when the combus- 
tion chambers are charged with the gas generating 
means to provide the different combustion characteris- 
tics (for example, the burning rate, the shape, the com- 
position, the composition ratio and the amount) from 
each other, respectively, according to the present inven- 
tion, the actuation performance of the gas generator 
can be adjusted freely even though the actuation tim- 
ings of the ignition means are the same. Accordingly, 
when adjusting the actuation timing of the igniter as well 
as the gas generating means stored in each combustion 
chamber, it is possible to adjust widely and finely the 
actuation performance of the gas generator. In particu- 
lar, in case of changing the shape of the gas generating 
means at each combustion chamber, it can be per- 
formed by changing a thickness or a surface area of the 
gas generating agent, and in the case of change the 
amount of the gas generating means at each combus- 
tion chamber, the weight of the gas generating means 
stored in each chamber can be differed form the others. 
[0029] In the gas generator mentioned above, in the 
case that a plurality of combustion chambers are 
defined in the housing and charged with the gas gener- 
ating means to provide different burning rates from each 
other in the respective combustion chambers, with 
respect to a burning rate (Vs) of the gas generating 
means with a small burning rate stored in any combus- 
tion chamber, a value (VIA/s) of a burning rate (VI) of the 
gas generating means with a large burning rate stored 
in another combustion chamber can be adjusted to a 
range between larger than 1 and smaller than 14. For 
example, in the case of partitioning the housing into two 
chambers (that is, first and second combustion cham- 
bers) and respectively arranging a first gas generating 
means and a second gas generating means in the first 
combustion chamber and the second combustion 
chamber, it is possible to adjust a burning rate of the first 
gas generating means to a burning rate of the second 
gas generating means (mm/sec) in a range between 
3:40 and 40:3. 

[0030] Further, when a plurality of combustion 
chambers are charged with the gas generating means 
to provide different shapes from each other, respec- 
tively, the gas generating means stored in one combus- 
tion chamber and the gas generating means stored in 
another combustion chamber can be different from each 
other in thickness and/or surface area thereof. For 
example, if the gas generating means having the differ- 
ent thickness for each combustion chamber are used, 
with respect to a thickness (Ts) of the gas generating 
means with a small thickness stored in one combustion 
chamber, a value (Tl/Ts) of a thickness (Tl) of the gas 
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generating means with a large thickness stored in 
another combustion chamber is adjusted in a range 
between larger than 1 and not larger than 100. More 
concretely, in the case of defining first and second com- 
bustion chambers in the housing and respectively 5 
arranging the first gas generating means and the sec- 
ond gas generating means in the first combustion 
chamber and the second combustion chamber, a thick- 
ness of the first gas generating means to a thickness of 
the second gas generating means (mm) is adjusted to a 70 
range between 0.1:10 and 1 0:0. 1 . In the porous cylindri- 
cal gas generating means, the thickness of the gas gen- 
erating means can be measured by a method shown in 
an embodiment mentioned below. 

[0031] When a plurality of combustion chambers 15 
are charged with the gas generating means to provide 
different surface areas per a unit weight from each other 
respectively, with respect to a surface area (Ss) of the 
gas generating means with a small surface area stored 
in one combustion chamber, a value (Sl/Ss) of a surface 20 
area (SI) of the gas generating means with a large sur- 
face area stored in another combustion chamber can be 
suitably selected in a range between larger than 1 and 
smaller than 50. 

[0032] As mentioned above, in the gas generator 25 
storing the gas generating means being different in the 
shape and/or the amount in each of a plurality of com- 
bustion chambers, a ratio (TS1 :TS2) of a total surface 
area (TS1) of the gas generating means stored in one 
combustion chamber to a total surface area (TS2) of the 30 
gas generating means stored in another combustion 
chamber can be adjusted in a range between 1 :50 and 
50:1 in the case of a gas generator which is shorter in 
the axial direction than in the radial direction (for exam- 
ple, a gas generator for a driver side) , and can be 35 
adjusted to a range between 1:300 and 300:1 in the 
case of a gas generator which is longer in the axial 
direction than the radial direction (for example, a gas 
generator for passenger sides) . 

[0033] when changing an amount of the gas gener- 40 
ating means at each combustion chamber, a ratio 
(TW1 :TW2) of a total weight (g) (TW1) of the gas gener- 
ating means stored in one combustion chamber to a 
total weight (g) (TW2) of the gas generating means 
stored in another combustion chamber can be adjusted 45 
in a range between 1:50 and 50:1 with a gas generator 
which is shorter in the axial direction than in the radial 
direction (for example, a gas generator for a driver side) 
, and can be adjusted to a range between 1 :300 and 
300:1 with a gas generator which is longer in the axial so 
direction rather than the radial direction (for example, a 
gas generator for passenger sides) . 
[0034] In the gas generating means formed in the 
porous body, when using different one at each combus- 
tion chamber, it is possible to store gas generating 55 
means formed in a porous cylindrical shape (for exam- 
ple, a seven-hole cylindrical body) in one combustion 
chamber and store gas generating means formed in a 


single-hole cylindrical shape in another combustion 
chamber. 

[0035] In the gas generating generator having the 
gas generating means stored in a plurality of combus- 
tion chambers, one of which is never ignited directly by 
combustion gas generated in the other combustion 
chambers, the gas generating means in each combus- 
tion chamber can be completely independently burnt at 
each combustion chamber. Accordingly, in this case, it 
is possible to independently ignite and burn the gas 
generating means stored in each combustion chamber 
in a more secure manner. As a result, even in the case 
of significantly staggering the activation timings of the 
ignition means provided in the respective combustion 
chambers, the flame of the gas generating means in 
one combustion chamber ignited by the firstly actuated 
ignition means does not burn the gas generating means 
in the rest of the combustion chambers, therefore, a sta- 
ble operating output can be obtained. 
[0036] Further, according to the present invention, 
in the gas generator mentioned above, there is provided 
a gas generator for an air bag, wherein two or more igni- 
tion means are disposed in the housing, and a combina- 
tion of a gas discharge port formed in the housing and 
sealing means such as a seal tape closing the gas dis- 
charge port is characterized. 

[0037] Namely, there is provided a gas generator 
for an air bag. having two or more ignition means to be 
ignited on an impact, the gas generating means which is 
to be ignited and burnt by the ignition means and gener- 
ate combustion gas for inflating an air bag, and the 
housing with a plurality of gas discharge ports formed 
thereon which forms an outer shell container, wherein 
the gas discharge ports are closed by sealing means for 
maintaining an internal pressure of the housing to a pre- 
determined pressure, a breaking pressure for breaking 
the sealing means is adjusted at multiple stages by con- 
trolling the gas discharge ports and/or the sealing 
means so as to suppress a difference of a maximum 
internal pressure of the housing at the time when each 
ignition means is activated, each of the two or more 
combustion chambers is charged with the gas generat- 
ing means which is respectively different in at least one 
of a burning rate, a shape, a composition, a composition 
ratio and an amount, and the gas generating means in 
each combustion chamber can be independently ignited 
and burnt at an optional timing. 

[0038] The present invention provides a gas gener- 
ator for an air bag comprising, in the housing with the 
gas discharge ports, the ignition means to be activated 
on an impact and the gas generating means to be 
ignited and burnt by the ignition means and generate a 
combustion gas for inflating the air bag, which is charac- 
terized in that, in the housing, two combustion cham- 
bers for storing the gas generating means are provided 
concentrically so as to be adjacent to each other in the 
radial direction of the housing, and the communication 
hole which allows communication between the combus- 
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tion chambers is provided, and the two combustion 
chambers are charged with the gas generating means 
respectively which are different from each other in at 
least one of a burning rate, shape, composition, compo- 
sition ratio and amount. 5 
[0039] And the present invention also provides a 
gas generator for an air bag comprising, in the housing 
with the gas discharge port, the ignition means to be 
activated on an impact and the gas generating means to 
be ignited and burnt by the ignition means and generate io 
a combustion gas for inflating the air bag, wherein, in 
the housing, the combustion chambers for storing the 
gas generating means are defined by partitioning into 
two or more chambers, and the gas generating means 
stored in each chamber is ignited and burnt independ- is 
ently by the igniter provided in each chamber and then 
generates a different amount of a gas per a unit time 
from each other in each chambers. 
[0040] As mentioned above, when a plurality of 
combustion chambers are provided in the housing and 20 
charged with the different gas generating means form 
each other, respectively, the gas generating means 
stored in each combustion chamber is independently 
ignited and burnt by the different ignition means at the 
same time or at intervals. And by controlling an opening 25 
diameter (an opening area) of the gas discharge port 
and/or the thickness of the seal tape for closing the gas 
discharge port, the pressure (hereinafter, refer to as "a 
combustion internal pressure") in the housing at the 
time when the gas generating means burns can be uni- 30 
tied and the combustion performance can be stabilized. 
In this gas generator, each of two or more combustion 
chambers is charged with the gas generating means to 
provide different amounts of the generated gas at a unit 
time from each other respectively The adjustment of the 35 
breaking pressure mentioned above can be performed 
by arranging two or more kinds of the opening diame- 
ters and/or the opening areas of the gas discharge 
ports. Accordingly, with respect to two kinds of openings 
being next to each other in respect to diameters thereof 40 
among two or more kinds of gas discharge ports formed 
in the housing, it is preferable that a ratio between the 
large diameter gas discharge port and the small diame- 
ter gas discharge port is 4/1 to 1.1/1, and an opening 
area ratio is 97/3 to 3/97. Further, the adjustment of the 45 
breaking pressure is performed by arranging two or 
more kinds of the thickness of the sealing means. 
Accordingly, with respect to two kinds of the sealing 
means being next to each other in respect to thickness 
thereof, among two or more kinds of the sealing means, so 
it is preferable that a ratio between them is 1.1/1 and 
12/1. 

[0041] Further, in the gas generator, according to 
the present invention, where a plurality of the combus- 
tion chambers are charged with the different gas gener- 55 
ating means from each other, respectively, the opening 
diameter and/or the opening area of the gas discharge 
port may be arranged to have two kinds or more and the 


thickness of the sealing means may be arranged to 
have two kinds of more. Further, it is preferable that the 
sealing means is a seal tape comprising a seal layer 
having a thickness of 20 to 200 um and a bonding layer 
or an adhesive layer having a thickness of 5 to 100 um. 
In the present invention, the thickness of the seal tape 
means a thickness comprising the seal layer and the 
bonding layer or the adhesive layer. In the sealing 
means such as the seal tape, the breaking pressure is 
adjusted by a size of the gas discharge port and/or a 
thickness thereof, but the maximum internal pressure in 
the housing at the time of combustion of the gas gener- 
ating means (hereinafter, refer to as "a combustion 
maximum internal pressure") and the combustion per- 
formance of the gas generating means are not adjusted. 
[0042] Next, a description will be given of a gas 
generator including two igniters. 

[0043] According to the present invention, as one 
solution, there is provided a gas generator for an air bag 
having, in the housing with the gas discharge port, the 
ignition means to be actuated on an impact, and the gas 
generating means which is to be ignited and burnt by 
the ignition means and generate a combustion gas for 
inflating the air bag, wherein the ignition means includes 
two or more igniters to be activated on an impact and 
the igniters are provided so as to be aligned to each 
other in the axial direction. Namely, the present inven- 
tion provides a gas generator for an air bag comprising, 
in the housing with the gas discharge port, the ignition 
means to be activated on an impact, and the gas gener- 
ating means to be ignited and burnt by the ignition 
means and generate a combustion gas for inflating the 
air bag, wherein the ignition means has two igniters to 
be activated on an impact and the igniters are provided 
integrally by resin. 

[0044] Further, according to the present invention, 
there can be provided a gas generator for an air bag, 
wherein two or more igniters contained in the ignition 
means of the gas generator for the air bag mentioned 
above are installed being fitted in one initiator collar so 
as to be aligned to each other in the axial direction. 
[0045] Still further, according to the present inven- 
tion, there can be provided a gas generator for an air 
bag, wherein two or more igniters contained in the igni- 
tion means of the gas generator for the air bag men- 
tioned above are structured such that the igniters are 
integrated by a resin so as to be aligned to each other in 
the axial direction. 

[0046] Furthermore, according to the present inven- 
tion, there can be provided a gas generator for an air 
bag, wherein two or more igniters contained in the igni- 
tion means of the gas generator for the air bag men- 
tioned above are installed being integrated by a resin in 
one initiator collar so as to be aligned to each other in 
the axial direction. 

[0047] As mentioned above, in the air bag gas gen- 
erator according to the present invention, since two or 
more igniters are provided so as to be aligned to each 
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other in the axial direction, it is possible to draw out a 
lead wire for connection on the same plane in the same 
direction at a time of connecting the igniter to a control 
unit for the air bag apparatus. 

[0048] Further, when two or more igniters are fitted 
into one initiator collar and/or are integrated by a resin, 
a mounting operation to assemble the gas generator 
becomes easy. 

[0049] Further, when two or more igniters are inte- 
grated by a resin in one initiator collar, it is unnecessary 
to previously coincide an inner shape of the initiator col- 
lar with the outer shape of the igniter, and it is sufficient 
that an inner space of the initiator collar is at least larger 
than a size of the igniter. Further, when the igniters are 
integrated by the resin, a fixing member for the igniter is 
not required without regard to any mode of the gas gen- 
erator. 

[0050] According to the present invention, as an 
alternative solution, there is provided a gas generator 
for an air bag, having, in a housing with the gas dis- 
charge port, the ignition means to be actuated on an 
impact, and the gas generating means which is to be 
ignited and burnt by the ignition means and generate 
combustion gas for inflating an air bag, wherein the igni- 
tion means includes two or more igniters to be activated 
on an impact and the igniters are integrated by a resin. 
[0051] And according to the present invention, as a 
further alternative solution, there is provided a gas gen- 
erator for an air bag having, in the housing with the gas 
discharge port, the ignition means to be actuated on an 
impact, and the gas generating means which is to be 
ignited and burnt by the ignition means and generate a 
combustion gas for inflating an air bag, wherein the igni- 
tion means includes two or more igniters to be activated 
on an impact, and the igniters are fitted into one initiator 
collar. 

[0052] As mentioned above, since two or more 
igniters are integrated by the resin or fitted into one initi- 
ator collar, a mounting operation to assemble the gas 
generator becomes easy. 

[0053] Further, according to the present invention, 
there can be provided a gas generator for an air bag in 
which two or more igniters contained in the ignition 
means of the above gas generator for the air bag are 
integrated by a resin in one initiator collar. 
[0054] Accordingly, when two or more igniters are 
fixed in one initiator collar by the resin, it is unnecessary 
to previously coincide the inner shape of the initiator col- 
lar with the outer shape of the igniter, and it is sufficient 
that the inner space of the initiator collar is larger at 
least than a size of the igniter. Further, since the igniters 
are integrally fixed by the resin, a fixing member for the 
igniter is not required without regard to any mode of the 
gas generator. 

[0055] In the gas generator according to the 
present invention, as the ignition means, an electric 
ignition type ignition means to be activated by an elec- 
tric signal (or an activating signal) transmitted from an 


impact sensor or the like detecting an impact. The elec- 
tric ignition type ignition means comprises an igniter to 
be activated on the basis of the electric signal transmit- 
ted from the electric type sensor which detects the 
5 impact exclusively by means of the electric mechanism 
such as a semiconductor type acceleration sensor , and 
a transfer charge to be ignited and burnt on activation of 
the igniter. 

[0056] In the gas generator for the air bag accord- 
10 ing to the present invention, the elements other than the 
above solutions are not particularly limited, the same 
elements as those of the known gas generator for the air 
bag can be adopted, and any modification generally 
performed by those skilled in the art to the elements will 
75 be included. 

[0057] Accordingly, the gas generator for the air bag 
according to the present invention can be structured 
such as to comprise two or more ignition means and two 
or more gas generating means (two or more combus- 
20 tion chambers and gas generating agents) which are 
independently ignited and burnt by the respective igni- 
tion means so as to generate a combustion gas for 
inflating the air bag. 

[0058] Next, a description will be given of a gas 
25 generator including a combustion chamber and ignition 
means in an inner cylindrical member. 
[0059] The gas generator for the air bag according 
to the present invention is a gas generator in which two 
combustion chambers are provided in the housing, and 
30 is characterized by an arrangement structure of two 
combustion chambers. It is possible to independently 
ignite and burn the gas generating means stored in the 
respective combustion chambers by different ignition 
means. 

35 [0060] Namely, according to the present invention, 
there is provided a gas generator for an air bag, having, 
in a housing with a gas discharge port, an ignition 
means to be actuated on an impact, and gas generating 
means which is to be ignited and burnt by the ignition 

40 means and generate a combustion gas for inflating the 
air bag, wherein two combustion chambers storing the 
gas generating means are provided in the housing, a 
communicating hole which allows communication 
between the combustion chambers is provided, one of 

45 the two combustion chambers is provided in a side of 
the upper space of an inner cylindrical member dis- 
posed in the housing, the ignition means is provided in 
a side of the lower space of the inner cylindrical mem- 
ber, and the upper space and the lower space are 

so defined by a partition wall. 

[0061] Further, according to the present invention, 
there is provided a gas generator for an air bag, having, 
in a housing with a gas discharge port, an ignition 
means to be activated on an impact, and the gas gener- 

55 ating means which is to be ignited and burnt by the igni- 
tion means and generate a combustion gas for inflating 
the air bag, wherein, in the housing, two combustion 
chambers storing the gas generating means are con- 
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centricaily provided so as to be adjacent to each other in 
the radial direction of the housing, the communicating 
hole which allows communication between the combus- 
tion chambers is provided, an inner combustion cham- 
ber of the two combustion chambers is provided in a 5 
side of the upper space of an inner cylindrical member 
disposed in the housing, the ignition means is provided 
in a side of the lower space of the inner cylindrical mem- 
ber, and the upper space and the lower space are 
defined by a partition wall. 10 
[0062] Further, according to the present invention, 
there is provided a gas generator for an air bag having 
an ignition means to be activated on an impact, and gas 
generating means which is to be ignited and burnt by 
the ignition means and generate a combustion gas for is 
inflating the air bag in a housing formed into a cylindrical 
shape having an axial core length longer than an outer- 
most diameter, with a plurality of gas discharge ports on 
the peripheral wall thereof, wherein, in the housing, two 
combustion chambers storing the gas generating 20 
means are concentrically provided so as to be adjacent 
to each other in the axial direction and/or the radial 
direction of the housing, the communicating hole which 
allows communication between the combustion cham- 
bers is provided, an inner combustion chamber of the 25 
two combustion chambers is provided in a side of the 
upper space of an inner cylindrical member disposed in 
the housing, the ignition means is provided in a side of 
the lower space of the inner, cylindrical member, and 
the upper space and the lower space are defined by a 30 
partition wall. 

[0063] As mentioned above, the inner structure of 
the gas generator can be made simpler by arranging the 
inner combustion chamber and the ignition means in 
upper and lower portions in the axial direction in the 35 
space formed by the defining member. 
[0064] Further, as mentioned above, by concentri- 
cally arranging two combustion chambers in the hous- 
ing, it is possible to make an inner structure of the gas 
generator simple and independently burn the gas gen- 40 
erating agents in the respective combustion chambers. 
[0065] The gas generator for the air bag according 
to the present invention includes the gas generator hav- 
ing the above structure and characterized by the arrang- 
ing structure of one combustion chamber and the 45 
ignition means and a method of fixing two or more igni- 
tion means. 

[0066] That is, according to the present invention, in 
the above gas generator for the air bag, there can be 
provided a gas generator for an air bag, wherein an igni- so 
tion means comprises two or more igniters to be acti- 
vated on an impact, and each igniter is provided in an 
initiator collar and fixed by an igniter fixing member 
which covers the upper surface of the initiator collar. 
Further, there can be provided a gas generator for an air 55 
bag, wherein the two or more igniters are provided in 
one initiator collar. 

[0067] As mentioned above, by fixing two or more 


igniters using the igniter fixing member at once, the 
structure and the manufacture becomes simple. 
[0068] Further, according to the present invention, 
in the above gas generator for the air bag, there can be 
provided a gas generator for an air bag, wherein one of 
the two combustion chambers is provided outside the 
inner cylindrical member disposed in the housing, an 
inner space of the inner cylindrical member is defined 
into the other combustion chamber and an ignition 
means accommodating chamber in which the ignition 
means including the igniters is stored, by a partitioned 
circular member and a seal cup member engaged with 
the partitioned circular member. Further, there can be 
provided a gas generator for an air bag, wherein the 
partitioned circular member is engaged with a stepped 
notch portion provided on an inner peripheral surface of 
the inner cylindrical member. Still further, there can be 
provided a gas . generator for an air bag, wherein a 
peripheral edge of the seal cup member is bent, and the 
bent portion of the peripheral edge is fitted into a groove 
provided on the inner peripheral surface of the inner 
cylindrical member. 

[0O69] Further, according to the present invention, 
in the above gas generator for the air bag, there can be 
provided a gas generator for an air bag, wherein the 
igniter contained in the ignition means is supported by 
the igniter fixing member which covers the upper sur- 
face of the initiator collar and fixed to the initiator collar, 
the seal cup member has an igniter receiving port 
extending to the igniter fixing member, an O-ring is 
arranged in a space constituted by the igniter fixing 
member, the igniter receiving port and the igniter, and 
the O-ring seals between the igniter fixing member and 
the igniter receiving port, between the igniter fixing 
member and the igniter, and between the igniter receiv- 
ing port and the igniter. 

[0070] Further, according to the present invention, 
in the above gas generator for the air bag, there can be 
provided a gas generator for an air bag, wherein an O- 
ring is interposed between the bent portion of the 
peripheral edge in the seal cup portion and the inner 
wall surface of the inner cylindrical member to which the 
bent portion is fitted. 

[0071] As mentioned above, by using the seal cup 
member having a specific structure, it is unnecessary to 
interpose the O-ring in the fitting portion of the seal cup 
and the inner cylindrical member, and therefore, the 
diameter of the gas generator can be smaller. Further, 
since it is possible to maintain the ignition means in an 
airtight manner, a combustion of the transfer charge is 
uniformly performed in response to the activation of the 
igniter, and the internal pressure is increased by the 
combustion of the transfer charge, thereby expanding in 
the radial direction to press the inner wall surface of the 
inner cylindrical member to which the bent portion of the 
seal cup member is fitted, so that an airtightness is fur- 
ther improved and a combustion of the transfer charge 
can be also uniformly performed. 
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[0072] Further, as mentioned above, by commonly 
using the igniter fixing member and the seal cup mem- 
ber together with the O-ring, it is possible to completely 
separate two or more igniters form each other. 
[0073] Next, a description will be given of the gas 
generator which transmits an electric signal by a lead 
wire. 

[0074] According to the present invention, there is 
provided a gas generator for an air bag, having ignition 
means to be actuated on an impact, and gas generating 
means which is to be ignited and burnt by the ignition 
means and generate a combustion gas for inflating an 
air bag in a housing with a gas discharge port, wherein 
two combustion chambers storing the gas generating 
means are provided in the housing, the communicating 
hole which allows communication between the combus- 
tion chambers is provided, the ignition means com* 
prises two or more igniters to be activated by an electric 
signal, a lead wire for transmitting the electric signal is 
connected to each igniter, and the lead wire is drawn out 
in the same direction on the same plane. 
[0075] As the ignition means, electric ignition type 
ignition means which is activated by an electric signal 
(or an activating signal) transmitted from the impact 
sensor or the like detecting the impact is used in the gas 
generator according to the present invention. The elec- 
tric ignition type ignition means comprises an igniter 
which is actuated on the basis of the electric signal 
transmitted from the electric type sensor which detects 
an impact by an exclusively electric mechanism such as 
a semiconductor type acceleration sensor, and a trans- 
fer charge which is to be ignited and burnt in response 
to an activation of the igniter. 

[0076] Further, in two or more igniters, it is prefera- 
ble that the lead wires for transmitting the electric signal 
are connected via connectors and the connectors are 
arranged in parallel on the same plane. 
[0077] Further, in two or more igniters, it is prefera- 
ble that the lead wires for transmitting the electric signal 
are connected via the connectors and the lead wires are 
drawn out by the connectors in the same direction per- 
pendicular to the axial direction of the housing. 
[0078] Further, two or more igniters are preferably 
provided in one initiator collar with aligning in the axial 
direction in order to facilitate mounting them. 
[0079] Further, it is preferable that two combustion 
chambers storing the gas generating means are con- 
centrically provided so as to be adjacent to each other in 
the radial direction of the housing and a communicating 
hole which allows communication between the combus- 
tion chambers is provided. 

[0080] Further, according to the present invention, 
there is provided a gas generator for an air bag, having 
ignition means to be activated on an impact, and gas 
generating means which is to be ignited and burnt by i 
the ignition means and generate a combustion gas for 
inflating an air bag in a housing with a gas discharge 
port, wherein two combustion chambers storing the gas 


generating means are provided in the housing, a com- 
municating hole which allows communication between 
the combustion chambers is provided, the ignition 
means comprises two or more igniters to be activated 

5 by an electric signal, a lead wire for transmitting the 
electric signal is connected to each igniter, and the lead 
wire is disposed on the same plane such that an angle 
at which a center line of the lead wire connected to one 
igniter and a center line of the lead wire connected to 

io the other igniter cross to each other is 180 degrees or 
less. 

[0081] The center line of the lead wire means a line 
passing through a center of generally two lead wires 
connected to each igniter. The angle at which two 
15 center lines cross to each other is 180 degrees or less, 
preferably 90 degrees or less, and more preferably 50 or 
45 degrees or less. 

[0082] Further, in the gas generator for the air bag 
mentioned above, there can be provided a gas genera- 
te tor for an air bag having ignition means to be activated 
on an impact, and gas generating means which is to be 
ignited and burnt by the ignition means and generate a 
combustion gas for inflating an air bag in a housing with 
a plurality of gas discharge ports on a peripheral wall 

25 thereof formed into a cylindrical shape having an axial 
core length longer than an outermost diameter, 
wherein, in the housing, two combustion chambers stor- 
ing the gas generating means are concentrically pro- 
vided so as to be adjacent to each other in the axial 

30 direction and/or the radial direction of the housing, and 
a communicating hole which allows communication 
between the combustion chambers is provided. 
[0083] According to the present invention, two or 
more lead wires can be drawn out on the same plane 

35 and in the same direction by improving the mounting 
structure of the lead wire connected to two or more ignit- 
ers, and therefore, it is possible to make an assembling 
process of the air bag apparatus using the gas genera- 
tor for the air bag easy and also make the structure of 

40 the apparatus simple. 

[0084] Next, a description will be given of a gas 
generator having an automatic ignition material . 
[0085] A gas generator for an air bag according to 
the present invention corresponds to a gas generator 

45 having two combustion chambers in a housing which 
can completely burn gas generating means left after the 
actuation of the gas generator. Accordingly, no incon- 
venience is affected at a time of later process, disposal 
or the like. 

50 [0086] That is, according to the present invention, 
there is provided a gas generator for an air bag having 
ignition means to be activated on an impact, and gas 
generating means which is to ignited and burnt by the 
ignition means and generate a combustion gas for inflat- 
es ing an air bag in a housing with a gas discharge port, 
wherein, in the housing, two or more combustion cham- 
bers storing the gas generating means are defined, a 
communicating hole which allows communication 
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between the combustion chambers is provided, and an 
automatic ignition material (AIM) to be ignited and burnt 
due to a transmitted heat is stored in one of the combus- 
tion chambers. For example, if the gas generating 
means stored in a plurality of combustion chambers are 5 
burnt at different timing at each combustion chamber, 
the automatic ignition material (AIM) is preferably stored 
in the combustion chamber where, the gas generating 
means to be burnt at a delayed timing is stored. In this 
case, the automatic ignition material (AIM) can be w 
ignited and burnt due to the transmission of the heat 
generated by a combustion of the previously burnt gas 
generating agent. It is preferable that this automatic 
ignition material ignites the gas generating agent which 
is to be burnt at 100 milliseconds or more after the igni- 15 
tion means for igniting the gas generating means to be 
previously burnt is activated. Further, the automatic igni- 
tion material can be arranged so as to be combined with 
the igniter contained in the ignition means for igniting 
and burning the gas generating means to be burnt at a 20 
delayed timing (or possibly left after the actuation of the 
gas generator). 

[0087] The gas generator which burns the gas gen- 
erating means at the different timing at each combustion 
chamber can be realized, for example, by constituting 25 
the ignition means so as to include the transfer charge 
to be ignited and burnt by the activation of the igniter, 
dividing the transfer charge for each igniter so as to be 
independently ignited and burnt at each igniter, and 
igniting and burning the gas generating means stored in 30 
a plurality of combustion chambers with the flame by the 
combustion of the transfer charge in the different sec- 
tions. 

[0088] For example, in the gas generator in which 
two combustion chambers for storing the gas generat- 35 
ing means are provided in the housing, the first gas gen- 
erating means to be firstly burnt and the second gas 
generating means to be burnt at a later timing are 
arranged in each combustion chamber, and the first 
ignition means for igniting the first gas generating 40 
means and the second ignition means for igniting the 
second gas generating means are further provided, the 
automatic ignition material (AIM) is provided in the 
igniter contained in the second combustion chamber or 
the second ignition means. As the automatic ignition 45 
material (AIM) , a material which is ignited and burnt 
due to a heat generated by the combustion of the first 
gas generating means transmitted along the housing is 
used. 

[0089] In the case of forming two combustion chanv so 
bers storing the gas generating means in the housing, 
two combustion chambers can be concentrically pro- 
vided so as to be adjacent to each other in the radial 
direction of the housing and further a communication 
hole which allows communication between the combus- 55 
tion chambers in the housing can be provided. 
[0090] The automatic ignition material (AIM) which 
can be used in the present invention adopts a material 


which can be ignited and burnt at least due to a com- 
bustion heat of the (prior burning) gas generating 
means transmitted from the housing or the like (that is, 
a transfer heat) . As such a material, there is, for exam- 
ple, a nitrocellulose. 

[0091] However, these can, of course, vary on a 
kind of the used gas generating means, a heat transfer- 
ring member which transmits the combustion heat (for 
example, the housing) , a distance with respect to a por- 
tion where the firstly burning gas generating means is 
stored. Therefore, it is necessary to suitably select and 
adopt them according to the design. 

Brief Description of the Drawing 

[0092] 

Fig. 1 is a vertical cross sectional view which shows 
an embodiment of a gas generator according to the 
present invention; 

Fig. 2 is a back view of a gas generator according to 
the present embodiment; 

Fig. 3 is a partly enlarged view of a gas generator 

according to the present invention; 

Fig. 4 is a vertical cross sectional view which shows 

another embodiment of a gas generator for an air 

bag according to the present invention; 

Fig. 5 is a graph which shows an operating output 

of a gas generator for an air bag according to the 

present invention; 

Fig. 6 is a vertical cross sectional view which shows 
the other embodiment of a gas generator for an air 
bag according to the present invention; 
Fig. 7 is a vertical cross sectional view which shows 
further the other embodiment of a gas generator for 
an air bag according to the present invention; 
Fig. 8 is a vertical cross sectional view which shows 
further the other embodiment of a gas generator for 
an air bag according to the present invention; 
Fig. 9 is a vertical cross sectional view which shows 
further the other embodiment of a gas generator for 
an air bag according to the present invention; 
Fig. 10 is an exploded perspective view of a main 
portion which shows a partition wall; 
Fig. 11 is an exploded perspective view of a main 
portion which shows positioning means; 
Fig. 12 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator for an air bag according to the present inven- 
tion; 

Fig. 13 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator for an air bag according to the present inven- 
tion; 

Fig. 14 is a schematic view of an air bag apparatus 
according to the present invention; 
Fig. 15 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
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erator according to the present invention; 
Fig. 16 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator according to the present invention; 
Fig. 17 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator for an air bag according to the present inven- 
tion; 

Fig. 18 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator for an air bag according to the present inven- 
tion; 

Fig. 19 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator according to the present invention; 
Fig. 20 is a cross sectional view of a main portion 
which shows an opening portion; 
Fig. 21 is a vertical cross sectional view showing an 
embodiment in which an automatic ignition material 
is arranged; 

Fig. 22 is a schematic view which shows a method 
of measuring a thickness in a porous cylindrical gas 
generating agent; 

Fig. 23 is a vertical cross sectional view which 
shows an embodiment of a gas generator accord- 
ing to the present invention; 
Fig. 24 is a view for explaining a method of mount- 
ing an igniter to an initiator collar shown in Fig. 23; 
Fig. 25 is a view for explaining a method of mount- 
ing the igniter to the initiator collar shown in Fig. 23; 
Fig. 26 is a vertical cross sectional view which 
shows further the other embodiment of a gas gen- 
erator for an air bag according to the present inven- 
tion; and 

Reference numerals in the drawings will be 
described below. 
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Preferred Embodiment of the Present Invention 

[0093] A gas generator for an air bag according to 
the present invention will be described below on the 
basis of embodiments illustrated in the accompanying 
drawings. 


20 Embodiment 1 


[0094] Fig. 1 is a vertical cross sectional view of a 
first embodiment of a gas generator for an air bag 
according to the present invention, which shows a struc- 
ture particularly suitable for being arranged in a driver 
side. 

[0095] The gas generator comprises a housing 3 
which is formed by joining a diffuser shell 1 with gas dis- 
charge ports and a closure shell 2 forming a inner 
accommodating space with the diffuser shell, and an 
inner cylindrical member 4 formed in a substantially 
cylindrical shape arranged in the housing 3, thereby 
forming a first combustion chamber by an outer side of 
the inner cylindrical member 4. Further, a stepped notch 
portion 6 is provided inside the inner cylindrical mem- 
ber, a partition wail 7 formed in a substantially flat circu- 
lar shape is arranged in the stepped notch portion, the 
partition wall further partitions an inner portion of the 
inner cylinder into two chambers so as to form a second 
combustion chamber 5 b in the diffuser shell side (in the 
upper space side) and an ignition means accommodat- 
ing chamber 8 in the closure shell side (in the lower 
space side) , respectively. As a result, in this gas gener- 
ator, the first combustion chamber 5 a and the second 
combustion chamber 5 b are concentrically provided in 
the housing 3 and arranged in adjacent to each other in 
the radial direction of the housing. Gas generating 
agents (9a, 9b) which is to be burnt by ignition means 
activated on an impact so as to generate combustion 
gas are stored in the first and second combustion cham- 
bers, and the ignition means to be actuated on an 
impact is stored in the ignition means accommodating 
chamber 8. A through hole 10 is provided in the inner 
cylindrical member 4 which defines the first combustion 
chamber 5 a and the second combustion chamber 5 b. 
and the through hole is closed by a seal tape 1 1 . And, 
the seal tape 1 1 is ruptured when the gas generating 
agent is burnt, both combustion chambers can be com- 
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municated with each other by the through hole 10. This 
seal tape 11 needs to be adjusted on its material and a 
thickness so that the seal tape is not broken due to the 
combustion of the gas generating agent 9a in the first 
combustion chamber 5a but is broken when the gas 5 
generating agent 9 b in the second combustion cham- 
ber 5 b is burnt. In the present embodiment, a stainless 
seal tape having a thickness of 40 pm is used. Further, 
the through hole 1 0 does not function to control an inter- 
nal pressure in the combustion chamber 5 b since an 10 
opening area thereof is formed larger than a gas dis- 
charge port 26 b. 

[0096] The ignition means comprises two electric 
ignition type igniters 12a and 12b to be activated by an 
activating signal outputted on a basis of detection by the 15 
sensor, and the igniters are provided in parallel to each 
other in one initiator collar 13 so as to exposing head 
portions thereof. As mentioned above, two igniters are 
fixed to the initiator collar 1 3 so as to form a single mem- 
ber by providing two igniters 12a and 12b in one initiator 20 
collar 13, thereby facilitating an assembly to the gas 
generator. In particular, in the gas generator illustrated 
in this drawing, since the initiator collar 13 is formed in a 
size capable of being inserted into the inner cylindrical 
member 4, the igniters are easily and securely fixed by 25 
crimpig the lower end of the inner cylindrical member 4 
so as to fix the initiator collar after inserting the initiator 
collar 13 provided with two igniters 12a and 1 2b into the 
inner cylinder 4. Further, when arranging two igniters 
(12a, 12b) in the initiator collar 13, a direction of each 30 
igniter can be easily controlled. As illustrated, two ignit- 
ers are arranged eccentrically with respect to the center 
axis of the housing. In case of arranging so as to align 
the drection of the igniters 12a and 12b, as shown in a 
back view of the gas generator according to the present 35 
embodiment in Fig. 2, a lead wire 50 connecting the 
igniters (12a and 12b) to a control unit (not shown) can 
be drawn out in the same direction on the same plane. 
In Fig. 2, the lead wire 50 is connected to each igniter 
(12a, 12b) via a connector 50a and the connectors are 40 
provided in parallel on the same plane. By forming the 
connector in L-letter, the lead wire for transmitting an 
electric signal (an activating signal) to the igniter in a 
direction perpendicular in the axial direction of the hous- 
ing (that is, in the radial direction of the housing), and at 45 
that time, the lead wire connected to each igniter is 
drawn out in the same direction. 
[0097] In this embodiment, a substantially cylindri- 
cal separating cylinder 14 is arranged in a space 
between the initiator collar 1 3 and the partition wall 7 so so 
as to surround one igniter 12b (hereinafter, refer to as "a 
second igniter") , a first transfer charge accommodating 
chamber 15a defined in the outer side of thereof and a 
second transfer charge accommodating chamber 15b 
are defined in the inner side thereof respectively, and 55 
the igniter and the transfer charge constituting the igni- 
tion means together with the igniters are stored in each 
accommodating chambers. As a result, transfer charges 


(16a, 16b) constituting the ignition means together with 
the igniters are securely partitioned into the respective 
igniters (12a, 12b) . when the transfer charge 16a in the 
first transfer charge accommodating chamber 15a is 
burnt, the seal tape closing the flame-transferring hole 
1 7 provided on the cylindrical member 4 is ruptured, by 
whereby the first transfer charge accommodating cham- 
ber 15a communicates the first combustion chamber 
5a. And when the transfer charge 16b in the second 
transfer charge accommodating chamber 15b is burnt, 
the seal tape closing the flame-transferring hole 19 pro- 
vided on the partition wall 7 is ruptured, by whereby the 
second transfer charge accommodating chamber 15b 
communicates the second combustion chamber 5b. 
Accordingly, in this gas generator, at activation, a flame 
generated, when the first igniter 12a is ignited (acti- 
vated) , ignites and burns the transfer charge 1 6a in the 
accommodating chamber 15a and then, the flame 
thereof passes through the flame-transferring hole 17 
formed in the inner cylindrical member 4 and ignites and 
burns a gas generating agent 9a with seven holes 
stored in the first combustion chamber 5a positioned in 
the radial direction of the chamber 15a. And the second 
igniter 12b ignites and burns the second transfer charge 
16b stored in the accommodating chamber 15b and the 
flame thereof passes through the flame-transferring 
hole 19 provided in the axial direction of the accommo- 
dating chamber 1 5b and ignites and burns a gas gener- 
ating agent 9b with a single hole stored in the second 
combustion chamber 5b disposed on an extension 
thereof. The combustion gas generated in the second 
combustion chamber 9b passes through the through 
hole 10 provided in the diffuser shell side 1 of the inner 
cylindrical member 4 and flows into the first combustion 
chamber 5a. 

[0098] Particularly, in the gas generator shown in 
Fig. 1 , in order to stabilize an actuation performance, 
there is a case that the second igniter 12b and the first 
igniter 12a are simultaneously ignited, however, the 
former 12b is not activated prior to the latter 12a. That 
is, the gas generating agent 9b stored in the second 
combustion chamber 5b is burnt at the same time or at 
a delayed timing of the combustion of the gas generat- 
ing agent 9a stored in the first combustion chamber 5a. 
When the gas generating agent 9a of the first combus- 
tion chamber 5a is burnt prior to the second gas gener- 
ating agent 9b, as mentioned above, the seal tape 1 1 is 
not ruptured by the combustion of the first gas generat- 
ing agent 9a but is ruptured only by the combustion of 
the second gas generating agent 9b. Further, in the gas 
generator shown in this drawing, the separating cylinder 
14 arranged between the initiator collar and the partition 
wall is, as shown in a main portion enlarged view in Fig. 
3, arranged so that a hole portions 21 corresponding to 
an outer shape of the separating cylinder 14 are pro- 
vided on the lower surface of the partition wall 7 and the 
upper surface of the initiator collar 13, and the upper 
end and the lower end of the separating cylinder 14 are 
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fitted into the respective hole portions. By arranging the 
separating cylinder 14 in this manner, a flame of the 
transfer charge generated in one of the transfer charge 
combustion chambers does not directly burn the trans- 
fer charge in the other transfer charge accommodating 5 
chamber, and the gas generating agents stored in two 
combustion chambers are respectively ignited and 
burnt by the flame generated by the combustion of the 
transfer charges in the different sections. Namely, in 
general, when the transfer charge burns in the separat- w 
ing cylinder 14 (that is, in the second transfer charge 
accommodating chamber) , a pressure of the gas gen- 
erated by the combustion serves so as to expand the 
separating cylinder in the radial direction, however, by 
arranging the separating cylinder as shown in Fig. 3, the 75 
upper and lower end portions of the separating cylinder 
are securely supported to peripheral walls of the hole 
portions where the respective portions are fitted, so 
that, in comparison with the case of simply interposing 
the separating cylinder between the partition wall and 20 
the initiator collar, leaking of the combustion gas and the 
flame of the transfer charge can be prevented securely. 
[0099] Further, a common coolantfiilter 22 for puri- 
fying and cooling the combustion gas generated by the 
combustion of the gas generating agents (9a, 9b) is dis- 25 
posed in the housing 3, an inner peripheral surface in 
the diffuser shell 1 side thereof is covered with a short 
pass preventing member 23 so that the combustion gas 
does not pass between an end surface of the coolant/Ni- 
ter 22 and a ceiling portion inner surface 28 of the dif- 30 
f user shell 1 . An outer layer 24 for preventing the filter 
22 from expanding outwardly due to passing of the com- 
bustion gas or the like is arranged on the outer side the 
coolant/filter 22. The outer layer 24 is, for example, 
formed by using a layered wire mesh body, and in addi- 35 
tion, may be formed by using a porous cylindrical mem- 
ber having a plurality of through holes on a peripheral 
wall surface or a belt-like suppressing layer obtained by 
forming a belt-like member with a predetermined width 
into an annular shape. A gap 25 is further formed on the 40 
outer side of the outer layer 24 so that the combustion 
gas can pass through the entire surface of the fitter 22. 
A gas discharge port 26 formed in the diffuser shell is 
closed by a seal tape 27 so as to stop entering an ambi- 
ent air. The seal tape 27 is ruptured at a time of dis- 45 
charging the gas. The seal tape 27 aims to protect the 
gas generating agent from a moisture in the outer por- 
tion, and does not have any influence on controlling the 
performances such as the combustion internal pres- 
sure. 50 
[01 00] In the gas generator constituted in the above 
manner, when the first igniter 1 2a disposed in the igni- 
tion means accommodating chamber 8 and in the outer 
side the separating cylinder 14 is activated, the transfer 
charge 1 6a stored in the first transfer charge accommo- 55 
dating chamber 15a is ignited and burnt, and the flame 
thereof passes through the flame-transferring hole 1 7 in 
the inner cylindrical member 4 and burns the porous 


cylindrical first gas generating agent 9a with seven 
holes and stored in the first combustion chamber 5a. 
And when the second igniter 12b surrounded by the 
separating cylinder 14 is activated at the same time or 
at a delayed timing of the activation of the first igniter 
12a, the transfer charge 16b stored in the second trans- 
fer charge accommodating chamber 15b is ignited and 
burnt, and the flame thereof ignites and burns the sin- 
gle-hole cylindrical second gas generating agent 9b 
stored in the second combustion chamber 5b. As a 
result, the ignition timings of two igniters 12a and 12b 
are adjusted. That is, an output's forms (an actuation 
performance) of the gas generator can be optionally 
adjusted by activating the second igniter after the acti- 
vation of the first igniter or simultaneously activating the 
first igniter and the second igniter. And therefore, under 
various kinds of circumstances such as a speed of a 
vehicle and an environmental temperature at a time of 
collision, it is possible to make a inflation of the air bag 
in the air bag apparatus mentioned below most suitable. 
Particularly, in the gas generator shown in this drawing, 
the respective combustion chambers (5a. 5b) adopt the 
gas generating agents (9a, 9b) to provide different 
shapes from each other, respectively, and the porous 
cylindrical first gas generating agent 9a and the single- 
hole cylindrical second gas generating agent 9b are 
respectively stored in the first combustion chamber 5a 
and the second combustion chamber 5b. Further, the 
amount of the gas generating agent stored in each com- 
bustion chamber (5a, 5b) is different, and the gas gen- 
erating agents (9a, 9b) at an amount of 35 g and 6 g are 
stored respectively in the first combustion chamber 5a 
and the second combustion chamber 5b. Consequently, 
in this gas generator, the output's forms can be adjusted 
more precisely. Naturally, a shape, a composition, a 
composition ratio, an amount, etc. of the gas generating 
agent may be changed to obtain the desired output's 
forms. 

[01 01 ] The actuation performance of the gas gener- 
ator mentioned above can be also confirmed, for exam- 
ple, according to a tank combustion test mentioned 
below. 

<Tank combustion test) 

[0102] A gas generator for the air bag is fixed in a 
SUS (stainless steel) tank with an inner volume of 60 lit- 
ter and is connected to an outer ignition electric circuit 
after sealing the tank at a room temperature. With set- 
ting a time when an ignition electric circuit switch is 
turned on (an ignition electric current is applied) to 0, a 
pressure increase change inside the tank is measured 
by a pressure transducer independently placed in the 
tank for a time between 0 and 200 milliseconds. Each of 
the measured data is finally set to a tank pressure/time 
curve by a computer process, and a curve estimating a 
performance of a gas generating molded article (herein- 
after, refer to as "a tank curve") is obtained. After f inish- 
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ing the combustion, the gas in the tank is partly taken 
out and may be applied to a gas analysis for CO. NOx. 
etc.. 

Embodiment 2 5 

[01 03] Fig. 4 is a vertical cross sectional view which 
shows a second embodiment of a gas generator for an 
air bag according to the present invention. The gas gen- 
erator shown in this drawing is also structured to be par- io 
ticularly suitable for being arranged in a driver side as 
same as the gas generator shown in Fig.1. However, 
the gas generator shown in this drawing is different from 
the gas generator shown in Fig. 1 , in a way that a flow 
passage forming member 51 is arranged in the first is 
combustion chamber 5a, and a flow passage 52 
through which the combustion gas generated in the sec- 
ond combustion chamber 5b passes is formed between 
the flow passage forming member 51 and the ceiling 
portion inner surface 28 of the diffuser shell. 20 
[0104] The flow passage forming member 51 is 
formed into an annular shape obtained by bending an 
inner periphery and an outer periphery of a circular 
member so as to form an inner peripheral wall 53 and 
an outer peripheral wall 54, and a supporting wall 56 for 25 
forming a space with the ceiling portion inner surface 28 
of the diffuser shell is integrally formed on a circular por- 
tion 55 connecting the both peripheral wall surfaces. 
Then, the flow passage forming member 51 holds the 
inner cylindrical member 4 with the inner peripheral wall 30 
53 thereof and brings a supporting wall 56 in contact 
with the ceiling portion inner surface 28 of the diffuser 
shell, by whereby a fixed space is obtained between the 
circular portion 55 and the ceiling portion inner surface 
28 of the diffuser shell. And since multiple through holes 35 
57 are formed on the supporting wall, the space can 
function as a gas flow passage 52. The gas flow pas- 
sage 52 is communicated with the second combustion 
chamber 5b by the through hole 10 of the inner cylindri- 
cal member 4 due to the combustion of the gas general- 40 
ing agent 9b in the second combustion chamber 5b. 
Therefore, the combustion gas generated in the second 
combustion chamber 5b is discharged to the gas flow 
passage 52 from the through hole 10, passes through 
the coolantfi ilter 22 and is discharged from the gas dis- 45 
charge port 26. 

[0105] In the gas generator constituted in the above 
manner, the first combustion chamber 5a and the sec- 
ond combustion chamber 5b can be communicated with 
each other via the net space of the coolant/fitter 22. so 
however, the combustion gas generated by the combus- 
tion of the gas generating agent stored in either com- 
bustion chamber passes through the coolant/filter 22 
and is discharged from the gas discharge port 26 as it 
is. Consequently, a flame generated by the gas generat- 55 
ing agent which is firstly ignited and burnt does not 
ignite the gas generating agent stored in the other com- 
bustion chamber. And the single-hole gas generating 
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agent 9a' stored in the first combustion chamber 5a is 
ignited and burnt only by the activation of the first igniter 
12a, and the gas generating agent 9b in the second 
combustion chamber 5b is ignited and burnt only by the 
activation of the second igniter 12b. 
[0106] Accordingly, in the gas generator shown in 
this drawing, even in the case of significantly staggering 
the activation timing of two igniters 12a and 12b, the 
flame of the gas generating agent ignited by the firstly 
activated igniter does not burn the gas generating agent 
in the other combustion chamber, and thereby a stable 
tank curve can be obtained in the tank combustion test. 
This becomes further advantageous particularly in the 
case of activating the second igniter 12b at a predeter- 
mined time after activating the first igniter 12a. Namely, 
in the gas generator shown in Fig. 4, since the through 
hole 1 0 is not closed by the sea), tape, in the case of not 
using the flow passage forming member, there is a pos- 
sibility that the combustion gas generated in the first 
combustion chamber 5a passes through the through 
hole 10 of the inner cylindrical member 4 so as to ignite 
and burn the gas generating agent 9b in the second 
combustion chamber 5b. However, when forming the 
different flow passage at each combustion chamber (5a, 
5b) as the present embodiment, the combustion gas 
generated in the first combustion chamber 5a passes 
through the coolant/filter 22 and is discharged as it is 
without igniting the gas generating agent 9b in the sec- 
ond combustion chamber 5b. As a result, the gas gener- 
ating agent 9b stored in the second combustion 
chamber 5a can be optionally ignited and burnt only by 
activating the second igniter 12a. In the gas generator 
according to the present embodiment, the through hole 
10 is not closed by the seal tape. But even in the case 
that the hole 1 0 is closed by the seal tape, the gas gen- 
erating agent can be further independently ignited and 
burnt in each combustion chamber. Accordingly, it is 
possible to make an output performance of the gas gen- 
erator most suitable in accordance with a circumstance 
at a time of collision of the vehicle. 
[0107] Here, in the gas generator shown in Fig. 4, 
the transfer charge 16b to be ignited by the second 
igniter 12b is arranged in the second combustion cham- 
ber 5b, but not in the separating cylinder 14. By arrang- 
ing the transfer charge 16b in this manner, the flame 
can uniformly burn the gas generating agent 9b in the 
second combustion chamber 5b when the transfer 
charge 16b is ignited and burnt by the activation of the 
second igniter 1 2b. And further, the transfer charge 1 6b 
cannot be directly burnt by the flame of the transfer 
charge 16a in the first transfer charge accommodating 
chamber 15a. In Fig. 4. with respect to the same ele- 
ments as those in Fig. 1 . the same reference numerals 
are attached thereto and a description thereof will be 
omitted. 

[01 08] Next, a description will be given of an actua- 
tion performance in the case of performing the above 
tank combustion test using the gas generator having the 
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structure shown, in Fig. 4, with reference to Fig. 5. In 
this test, the gas generating agents having different 
shapes are charged in the respective combustion 
chambers at different amounts. In the tank curve shown 
in Fig. 5, the gas generating agent 9a in the first com- 5 
bustion chamber 5a has a surface area at a unit weight 
of a gas generating agent smaller than that of the gas 
generating agent 9b in the second combustion chamber 
5b. and a proportions of the charging amount between 
the gas generating agents, i.e. a rate of the first gas w 
generating agent to the second gas generating agent is 
35/6. 

[0109] In Fig. 5, "A ignition" means a tank curve 
obtained when only the gas generating agent 9a in the 
first combustion chamber 5a is burnt by the activation of is 
the first igniter 12a of the gas generator shown in Fig. 4. 
This tank curve moves upward , drawing a gentle curve. 
This is because the gas generating agent 9a in the first 
combustion chamber 5a has a surface area at a unit 
weight of the gas generating agent smaller than that of 20 
the gas generating agent 9b in the second combustion 
chamber 5b, and does not burn at a time after ignition. 
[0110] Further, "A + B (simultaneous) ignition" 
means a tank curve obtained when the first and second 
igniters (12a, 12b) are simultaneously activated so as to 25 
simultaneously burn the gas generating agents (9a, 9b) 
in the first and second combustion chambers 5a and 5b. 
In this tank curve, the tank pressure rapidly increases 
simultaneously when the activating signal is transmitted 
to both'igniters (1 2a, 1 2b) . This is because the second 30 
gas generating agent 9b in the second combustion 
chamber 5b having a larger surface area per a unit 
weight burns at a time at the same time of the ignition so 
as to discharge the combustion gas. And thereafter the 
combustion gas generated by the gas generating agent 35 
9a in the first combustion chamber 5a is continuously 
generated, so that the increased output curve (the tank 
curve) is maintained for a while. 
[0111] Further, "A + B (T milliseconds delayed) igni- 
tion" means a tank curve obtained when the second 40 
igniter 12b is activated to burn the gas generating agent 
9b in the second combustion chamber 5b at T millisec- 
onds after the first igniter 12a to burn the first gas gen- 
erating agent 9a in the first combustion chamber 5a is 
firstly activated. This tank curve is substantially the 45 
same as the tank curve of "A ignition" before T millisec- 
onds, however, after the second igniter 12b is activated 
(i.e. after T milliseconds), the tank curve goes upward at 
a time. This is because an amount of the gas rapidly 
generated by the combustion of the gas generating so 
agent 9b in the second combustion chamber 5b is 
added. Here, in the tank curve of "A + B (T millisecond 
delayed) ignition", the maximum output (X kPa) thereof 
is more than the maximum output (Y kPa) of the tank 
curve of "A + B (simultaneous) ignition". This is because ss 
the gas generating agents (9a, 9b) in both the combus- 
tion chambers (5a, 5b) are burnt at a time in the case of 
"A + B (simultaneous) ignition", however, on the other 


hand, the second gas generating agent 9b in the sec- 
ond combustion chamber 5b is ignited and burnt at a T 
milliseconds after the first gas generating agent 9b 
charged in the first combustion chamber 5a, so that the 
generated heat is continuously maintained at that 
degree. 

[01 1 2] As mentioned above, in "A + B (T millisecond 
delayed) ignition" in Fig. 5, the second igniter 12b is 
activated at an interval of T milliseconds after the first 
igniter 12a is activated. The delay timing can be set to 
an optional interval by adjusting the ignition circuit. 
Accordingly, a judging circuit judges a speed at a time of 
the collision of the vehicle or an attitude of an occupant 
(for example, a person with a sitting height is long or 
short or a person with an attitude of holding to the steer- 
ing wheel) , or the like at a moment so as to set a suita- 
ble delay time and actuate the ignition means, by 
whereby it is possible to inflate the air bag in an opti- 
mum inflating mode under various circumstances. 

Embodiment 3 

[01 1 3] Fig. 6 is a vertical cross sectional view which 
shows the other embodiment of a gas generator for an 
air bag according to the present invention. This gas 
generator is structured such as to be particularly suita- 
ble for being arranged in passenger sides. 
[01 1 4] The gas generator shown in this drawing has 
in the housing 103 formed into a cylindrical shape hav- 
ing an axial core length longer than an outermost diam- 
eter and having a plurality of gas discharge ports on a 
peripheral wall thereof, and an ignition means to be 
actuated on an impact, gas generating agents (9a, 9b) 
which is to be ignited and burnt by the ignition means 
and generate a combustion gas for inflating the air bag 
and a coolant/filter 122 for cooling and/or purifying the 
combustion gas generated by the combustion of the gas 
generating agents. Then, two combustion chambers 
(105a, 105b) provided in the housing 103 are formed 
into a cylindrical combustion chamber 105a and an 
annular combustion chamber 105b respectively, and 
concentrically provided so as to be adjacent to each 
other to an axial direction of the housing 103, and a 
communicating hole 110 which allows communication 
between the combustion chambers 105a and 105b is 
provided. 

[0115] The gas generator shown in the present 
embodiment is formed in a long shape in the axial direc- 
tion since the housing is formed in a long cylindrical 
shape in the axial direction. The gas generator formed 
in this shape can be a gas generator having a simple 
structure and easily manufactured while the output of 
the gas generator and the timing for increasing the out- 
put can be optionally adjusted by arranging two com- 
bustion chambers 1 05a and 105b to be in a combination 
of the cylindrical combustion chamber 105a and the 
annular combustion chamber 105b as mentioned 
above, concentrically providing them so as to be adja- 
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cent to each other and making both the combustion 
chambers communicate with each other. 
[0116] Then, the ignition means comprises two or 
more igniters to be activated on an impact and the 
respective igniters (12a, 12b) are provided in one initia- s 
tor collar 113 so as to be parallel to each other, and 
thereby an assembly thereof can be easily performed. 
Further, the igniters (12a, 12b) fixed in one initiator col- 
lar 1 13 and stored in the housing is arranged eccentri- 
cally with respect to an axis of the housing . 10 
[0117] Further, a coolant/filter 122 formed in a sub- 
stantially cylindrical shape is arranged in the housing 
103 so as to oppose to a housing inner peripheral sur- 
face on which a plurality of gas discharge ports 126 are 
formed, and a predetermined gap 125 is obtained is 
between the filter 122 and the housing inner periphery. 
The first combustion chamber 1 05a is defined so as to 
be adjacent to a space in which the coolant/filter 122 is 
installed, and the ignition means including two igniters 
(12a, 12b) is concentrically arranged so as to be adja- 20 
cent to the first combustion chamber 105a. Then, since 
the annular second combustion chamber 105b is 
defined in the radial direction of the ignition means, the 
first combustion chamber 105a and the second com- 
bustion chamber 1 05b are provided so as to be adja- 25 
cent to each other in the axial direction of the housing 
103. The different gas generating agents (9a. 9b) are 
respectively charged in the first and second combustion 
chambers, and in the gas generator shown in this draw- 
ing, the porous cylindrical first gas generating agent 9a 30 
and the single-hole cylindrical second gas generating 
agent 9b are respectively stored in the first combustion 
chamber 105a and the second combustion chamber 
105b. 

[0118] The above ignition means comprises the 35 
transfer charges which are to be ignited and burnt 
according to the activation of the igniters (12a, 12b) and 
ignites the gas generating agents (105a, 105b) by the 
flame thereof, and the transfer charges are partitioned 
for each igniter and independently ignited and burnt at 40 
each of the igniters. A space where the transfer charge 
partitioned for each igniter is stored, is defined by a 
cylindrical member, a first transfer charge accommodat- 
ing chamber 1 1 5a where a first transfer charge 1 1 6a is 
stored communicates with the first combustion chamber 45 
1 05a by a flame-transferring hole 1 1 9 on a partition wall 
107 arranged between the ignition means and the first 
combustion chamber 105a, and a second transfer 
charge accommodating chamber 1 15b where a second 
transfer charge 116b is stored communicates with the so 
second combustion chamber 105b by a flame-transfer- 
ring hole 117 formed on the cylinder member 1 04 which 
defines the accommodating chamber 115b. Then, the 
first combustion chamber 105a and the second com- 
bustion chamber can be communicates with each other 55 
by the through hole 110 when the seal tape 1 1 is rup- 
tured due to the combustion of the gas generating agent 
9b. 
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[0119] In the gas generator shown in the drawing, 
when the first igniter 12a is activated, the transfer 
charge 1 16a in the first transfer charge accommodating 
chamber 115a is ignited and burnt and the flame 
thereof passes through the flame-transferring hole 1 19 
in the partition wall member 107 and ignites and burns 
the gas generating agent 9a stored in the first combus- 
tion chamber 105a so as to generate the combustion 
gas. This combustion gas is purified and cooled while 
passing through the coolant/filter 122 and is discharged 
from a gas discharge port 1 26. On the other hand, when 
the second igniter 12b is actuated, the transfer charge 
116b in the second transfer charge accommodating 
chamber 115b is ignited and burnt, and the flame 
thereof ignites and burns the gas generating agent 9b in 
the second combustion chamber 105b. The combustion 
gas generated in the second combustion chamber 105b 
passes in the first combustion chamber 105a through 
the through hole 1 10 in the partition wall 107, is purified 
and cooled while passing through the coolant/filter 122 
and then, is discharged from the gas discharge port 
126. The combustion gas generated by the combustion 
of the first gas generating agent and the combustion 
gas generated by the combustion of the second com- 
bustion gas are both purified and cooled while passing 
through the same coolantffilter 122. Also in the present 
embodiment, the gas discharge port 126 is closed by a 
seal tape 127. This seal tape 127 aims to protect the 
gas generating agent from a moisture outside, is rup- 
tured by the combustion gas generated due to the com- 
bustion of the gas generating agent so as to discharge 
the combustion gas. Accordingly, the seal tape 127 
does not control the combustion performance (the com- 
bustion internal pressure) of the gas generating agent. 
Further, the flame-transferring hole 119 and the flame- 
transferring hole 1 1 7 are respectively closed by the seal 
tape 20 and the seal tape 1 8. 

[0120] Further, a communicating hole 161 commu- 
nicating both chambers is provided in a sectioning 
member 160 which partitions the first combustion 
chamber 105b and the space where the coolant/filter 
122 is installed, the combustion gas generated in the 
first and second combustion chambers (105a, 105b) 
reaches the space installing the coolant/filter 122 
through the communicating hole 161. According to this 
embodiment, a communicating hole 161 having sub- 
stantially the same size as an inner diameter of the cool- 
ant/filter 122 is formed in the sectioning member 160. 
Then, a wire mesh 162 is placed in the communicating 
hole 1 61 so that the gas generating agent 9a in the first 
combustion chamber 105a does not move to a side of 
the space where the coolant/filter 122 is installed, at a 
time of the combustion. Any kinds of wire mesh can be 
used for this wire mesh 162 as long as it does not have 
a mesh size which can prevent the first gas generating 
agent 9a from moving during the combustion and does 
not have a draft resistance such as to control the com- 
bustion performance. 
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[0121] As mentioned above, also in the gas genera- 
tor according to this embodiment, the gas generating 
agents (9a, 9b) stored in the respective combustion 
chambers (105a. 105b) are independently ignited and 
burnt by adjusting the activation timing of two igniters 5 
(12a, 12b) , so that the output's forms (the actuation 
performance) of the gas generator can be optionally 
adjusted. Consequently, in various circumstances such 
as the speed of the vehicle at a time of collision, an envi- 
ronmental temperature, it is possible to make it most 10 
suitable to inflate the air bag in the case of using an air 
bag apparatus mentioned below. 
[0122] In relation to the embodiment shown in Fig. 
6, two combustion chambers provided in the housing 
can be provided so as to be adjacent to each other in 15 
the axial direction and the radial direction of the hous- 
ing, further as shown in Fig. 7. Concretely, in the gas 
generator shown in Fig. 7, a second combustion cham- 
ber 105b* is extended in the axial direction of the hous- 
ing by bending the partition wall 107' which defines a 20 
first combustion chamber 105a' and ignition means and 
a second combustion chamber 105b' in the axial direc- 
tion, thereafter forming a end thereof into a flange 
shape and placing it in contact with an inner periphery 
of the housing. As a result, in the gas generator shown 25 
in Fig. 7, the second combustion chamber is extended 
in the axial direction, that is, extended to the first com- 
bustion chamber side, by whereby the first combustion 
chamber and the second combustion chamber are adja- 
cent to each other in the axial direction and the radial 30 
direction of the housing. Further, in this embodiment, in 
the case that a peripheral wall is provided with the par- 
tition wall 107" so that a flange shaped end of the parti- 
tion wall extends to be in contact with the sectioning 
member 160, on as shown in Fig. 8, a first combustion 35 
chamber 105a" and a second combustion chamber 
1 05" are adjacent to each other in the radial direction of 
the housing and concentrically provided. Consequently, 
a volume of the second combustion chamber can be 
increased at a degree not less than that of the gas gen- 40 
erator shown in Fig. 7. Particularly, since the gas gener- 
ators shown in Figs. 7 and 8 can increase the volume of 
the second combustion chamber, they are convenient in 
the case of using a lot of second gas generating agent. 
Further, naturally, also in the gas generators shown in 45 
Figs. 7 and 8, in the same manner as the above gas 
generator shown in Fig. 6 , there can be obtained a gas 
generator for an air bag which can optionally adjust the 
output's forms (the actuation performance) of the gas 
generator while it has a simple structure and is further so 
small. In the gas generators shown in Figs. 7 and 8, the 
same reference numerals are attached to the same ele- 
ments in Fig. 6, and a description thereof will be omit- 
ted. 

55 

Embodiment 4 

[0123] Fig. 9 is a vertical cross sectional view which 


shows further another embodiment of a gas generator 
for an air bag according to the present invention. The 
gas generator shown in this drawing is structured such 
as to be particularly suitable for being arranged in a 
driver side in the same manner as that of the gas gener- 
ator shown in Figs. 1 and 4. 

[01 24] Also in the gas generator shown in this draw- 
ing, a first combustion chamber 305a and a second 
combustion chamber 305b are partitioned by an inner 
cylindrical member 304 and provided in the housing 3 
so as to be concentrically adjacent to each other. A 
stepped notch portion 306 is provided on an inner 
peripheral surface of the inner cylindrical member 304 
at a predetermined height, and a partition wall 307 
which defines the second combustion chamber 305b 
and an ignition means accommodating chamber 308 is 
arranged in the stepped notch portion 306. In this 
embodiment, the partition wall 307 is, as shown in an 
exploded perspective view in Fig. 10, constituted by a 
sectioning circular member 350 engaged with the 
stepped notch portion 306 of the inner cylindrical mem- 
ber 304 and a seal cup member 360 engaged with the 
sectioning circular member 350. The sectioning circular 
member 350 is formed in a substantially fiat circular 
shape, and has an opening portion 351 inwardly fitting a 
transfer charge accommodating portion 361 of a seal 
cup member 360 mentioned below, a circular hole por- 
tion 352 obtained by scraping out a bottom surface in a 
circular shape and storing an upper portion of an igniter 
312b, and a second flame-transferring hole 319 extend- 
ing and pierced through a substantially center of the cir- 
cular hole portion. Further, the seal cup member 360 
has a cylindrical transfer charge accommodating por- 
tion 361 fitted into the opening portion 351 of the sec- 
tioning circular member 350 and protruding into the 
second combustion chamber 305b, and a cylindrical 
igniter receiving port 362 formed at a position opposing 
to the circular hole portion 352 of the sectioning circular 
member 350 and extending to a side opposite to the 
transfer charge accommodating portion 361. A first 
transfer charge 31 6a is stored inside the transfer charge 
accommodating portion 361. and a second igniter 312b 
is inwardly fitted to the igniter receiving port 362. The 
sectioning circular member 350 and the seal cup mem- 
ber 360 are engaged with each other by fitting the trans- 
fer charge accommodating portion 361 of the seal cup 
member 360 into the opening portion 351 of the section- 
ing circular member 350, and an upper portion of the 
second igniter 312b inwardly fitted to the igniter receiv- 
ing port 362 exposes into the circular hole portion 352 of 
the sectioning circular member 350. 
[01 25] The partition wall 307 constituted by the sec- 
tioning circular member 350 and the seal cup member 
360 is. as shown in Fig. 9. engaged with the stepped 
notch portion 306 formed on the inner peripheral sur- 
face of the inner cylindrical member 304. That is, the 
peripheral edge of the sectioning circular member 350 
is supported to the stepped notch portion 306, and the 
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seal cup member 360 is supported in contact with the 
sectioning circular member 350. Further, the peripheral 
edge of the seal cup member 360 is formed by being 
bent in the same direction as that of the igniter receiving 
port 362, and a bent portion 363 is fitted into a groove 5 
364 provided on the inner peripheral surface of the inner 
cylindrical member 304. Accordingly, the sectioning cir- 
cular member 350 is supported by the seal cup member 
360 and is prevented from moving in the axial direction 
of the housing 3. Further, the partition wall 307 (i.e. the 10 
seal cup member 360) and the inner cylindrical member 
304 are engaged with each other with no gap by fitting 
the bent portion 363 in the peripheral edge of the seal 
cup member 360 into the groove 364 on the inner 
peripheral surface of the inner cylindrical member 304. /5 
Accordingly, in the inner cylindrical member 304, the 
ignition means accommodating chamber 308 provided 
in the closure shell side 2 and the second combustion 
chamber 305b provided in the diffuser shell side 1 are 
securely partitioned by an ignition means sealing struc- 20 
ture comprising a combination of the seal cup member 
360 and the groove 364. 

[0126] The igniter receiving port 362 formed in the 
seal cup member 360 is structured such that a skirt por- 
tion thereof spreads like a fan, and an O-ring 381 is 25 
arranged in an inner side thereof, that is. between this 
and the second igniter 312b stored in the storing port 
362. and sealing between the receiving port 362 and 
the second igniter 312b is performed. And since the O- 
ring 381 is also press-contacted to an igniter fixing 30 
member 382 mentioned below, the second igniter 312b 
is arranged in a space defined by the circular hole por- 
tion 352 of the sectioning circular member, the igniter 
receiving port 362 of the seal cup member, the O-ring 

381 and the igniter fixing member 382. When the seal 35 
tape 320 closing the second flame-transferring hole 31 9 
formed in the circular hole portion 352 of the sectioning 
circular member 350 is ruptured by the activation of the 
second igniter 312b, the inner portion of the defined 
space communicates with the second combustion 40 
chamber 305b. Then, the first igniter 312a and the sec- 
ond igniter 312b are securely separated by a seal struc- 
ture comprising the skirt portion of the igniter receiving 
port 362, the O-ring 381 and the igniter fixing member 

382 (hereinafter, referred as "an igniter seal structure"). 45 
Accordingly, the flame generated by the activation of 
any igniter does not directly flow into the space where 
the other igniter is stored. 

[0127] Further, also in the present embodiment, two 
igniters 31 2a and 31 2b are fixed to a single initiator col- so 
lar 313 in order to secure an easiness for arranging in 
the housing. Particularly, in the present embodiment, 
two igniters 312a and 312b are supported by the igniter 
fixing member 382 engaged with the initiator collar 313, 
and are fixed to the initiator collar 313. The igniter fixing 55 
member 382 is formed in a shape which covers an 
upper surface of the initiator collar 313, and has a hole 
portion 384 passing through the upper portion of each 


igniter and supporting a shoulder portion 383. Two ignit- 
ers 312a and 312b arranged in the initiator collar 313 
are fixed to the igniter fixing member 382 outwardly fit- 
ted to the initiator collar 313. By using the above igniter 
fixing member 382, two igniters 312a and 312b can be 
easily assembled to the initiator collar 313. In the gas 
generator shown in this embodiment, the first igniter 
312a and the second igniter 312b are formed in different 
sizes, and the outputs thereof are different, however, the 
igniters having the same output may be used. 
[0128] In actuation of the gas generator shown in 
the present embodiment, the flame generated due to 
the activation of the first igniter 312a ignites and burns 
the first transfer charge 316a arranged above. The 
flame generated by the combustion of the first transfer 
charge 316a neither flows into the space where the sec- 
ond igniter 312b is stored, due to the igniter seal struc- 
ture, nor flows into the second combustion chamber 
305b due to the ignition means seal structure consti- 
tuted by the bent portion 363 of the seal cup member 
360 and the groove 364 of the inner cylindrical member 
304. Accordingly, the flame generated by the combus- 
tion of the first transfer charge 316a exclusively flows 
into the first combustion chamber 305a through the first 
flame-transferring hole 317 formed on the peripheral 
wall of the inner cylindrical member 304, and ignites and 
bums a first gas generating agent 309a so as to gener- 
ate the combustion gas. And the flame generated by the 
activation of the second igniter 312b exclusively flows 
into the second combustion chamber 305b through the 
second flame-transferring hole 319 formed on the circu- 
lar hole portion 352 of the sectioning circular member 
350, and ignites and burns a second gas generating 
agent 309b so as to generate the combustion gas. Par- 
ticularly, in the gas generator according to this embodi- 
ment, the second transfer charge is not arranged and 
the second gas generating agent 309a is directly ignited 
and burnt by the flame generated by the activation of the 
second igniter 31 2b. 

[0129] Then, the combustion gas generated by the 
combustion of the first gas generating agent 309a and 
the second gas generating agent 309b is thereafter 
purified and cooled while passing through the common 
coolant/filter 22, passes through the gap 25 and is dis- 
charged from the gas discharge port 26. The seal tapes 
318 and 320 for closing the first and second flame- 
transferring holes are ruptured when the flame of the 
igniter and the combustion gas of the transfer charge 
pass therethrough, and the seal tape 27 for closing the 
gas discharge port 26 is ruptured when the combustion 
gas passes therethrough 

[01 30] As mentioned above, in the case of adjusting 
the ignition timing of the gas generating agents 309a 
and 309b. that is. the actuation performance of the gas 
generator by staggering the activation timing of the 
respective igniters 312a and 312b, positioning means is 
formed in a portion where the igniters 312a and 312b 
are arranged, so that a lead wire 15' connected to each 
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igniter is specified. This kind of positioning means can 
be achieved by using a different types of connector 16' 
at each igniter, for example, as shown in a main portion 
exploded perspective view in Figs. 11a to 11d. In the 
positioning means shown in Fig. 11a, the structure is 5 
made such that a positioning groove (or projection) 17 
is formed in a connector and a forming position of a pro- 
jection (or groove) 18' corresponding to the positioning 
groove (or projection) 17' is different at each igniter. 
Namely, a position of the groove (or projection) 1 T of 10 
each connector is changed so that the connector can 
r M be mounted regularly being interfered with each 
ov-er if the connector 16* is not mounted in a normal 
direction when mounting the connector 16' to the gas 
generator. In the positioning means shown in Fig. 1 lb, a 75 
positioning groove (or projection) 19* is provided only in 
one connector 2V. Namely, a connector 21 A' provided 
with the groove (or projection) 19' can be engaged with 
an igniter 22' in a side that a projection (or groove) 20' is 
not provided, however, a connector 21B' provided with S o 
no groove (or projection) 19' can not be engaged with 
an igniter 22a' in a side that the projection (or groove) 
20' is provided. As a result, an error on connecting the 
connector 21 1 can be easily found at a time of assem- 
bling. In Fig. 1 1c, a shape of a connecting and engaging 2 s 
portion 23' in each connector is different from each 
other. Still, in Fig. 1 1d, two connectors are joined to one 
and a positioning groove (or projection) 24' is further 
formed. As this positioning means, in addition, it is pos- 
sible to suitably use means for preventing the connec- 30 
tors from being erroneously connected. 
[0131] Also in the gas generator shown in this 
embodiment, the first gas generating agent 309a and 
the second gas generating agent 309b are independ- 
ently ignited and burnt due to the activation of the first 35 
igniter 312a and the second igniter 312b, respectively, 
however, there is a case that only the first igniter 3 1 2a is 
energized so as to be ignited, thereby igniting and burn- 
ing only the gas generating agent 309a in the first com- 
bustion chamber 305a. Namely, this corresponds to a 40 
case that the second gas generating agent 309b and 
the second igniter 312b are not burnt but remained. In 
this case, since an inconvenience is caused at a time of 
the later process, disposal and the like, it is preferable to 
burn the gas generating agent 309b in the second com- 45 
bustion chamber 305b at a further more delayed timing 
(for example, 100 milliseconds or more, or the like) in 
comparison with a normal delayed ignition timing (for 
example, 10 to 40 milliseconds, or the like) for activating 
the second igniter 312b, after the actuation of the gas so 
generator (only the first igniter 312a) . Then, as shown 
in Fig. 12, an automatic igniting material 385 which is to 
be ignited and burnt due to a transmission of a combus- 
tion heat of the first gas generating agent 309a can be 
provided in the second combustion chamber 305b. In 55 
this case, the ignition of the second gas generating 
agent 309b by the automatic igniting material 385 is per- 
formed after a sufficient time more than the normal pre- 


determined delayed time in the case of activating the 
second igniter 312b has passed (i.e. an interval 
between activation of each igniter) after the activation of 
the first igniter 312a. That is. this is different from the 
matter of delaying the combustion of the second gas 
generating agent 309b (i.e. delaying the activation of the 
second igniter 312b) for the purpose of adjusting the 
actuation performance of the gas generator. The sec- 
ond gas generating agent 309b is not ignited and burnt 
by the automatic igniting agent 385 while optionally 
delaying the activation current to the second igniter 
312b to adjust the actuation performance of the gas 
generator. In this case, the automatic igniting material 
385 may be arranged in combination with the second 
igniter. 

[0132] The first combustion chamber 305a and the 
second combustion chamber 30% are defined by the 
inner cylindrical member 304. A through hole 310 is pro- 
vided in this inner cylindrical member 304, and the 
through hole 310 is closed by a stainless plate 31 1. The 
stainless plate 311 is bonded to the inner cylindrical 
member 304 by an adhesive member such as an adhe- 
sive material, opens the through hole 31 0 exclusively by 
the combustion of the second gas generating agent 
309b. but does not open by the combustion of the first 
gas generating agent 309a. The through hole 310 is 
closed by the stainless plate 311 in this manner 
because the flame of the first gas generating agent 
309a is prevented from flowing into the second combus- 
tion chamber 305b through the through hole 310 so as 
to burn the second gas generating agent 309b. Accord- 
ingly, as long as this function can be secured, in addition 
to the structure of closing the through hole by the stain- 
less plate 311, the above can be realized by welding, 
bonding or heat-sealing a rupturing plate which is to be 
broken, peeled, burnt out or taken out due to a pressure 
generated by the combustion of the second gas gener- 
ating agent, to the inner cylindrical member so as to 
close the through hole 310, or by providing a notch on a 
peripheral wall of the inner cylindrical member 304, or 
by forming the peripheral wall of the inner cylindrical 
member 304 so as to partly have a thin thickness. Fur- 
ther, as shown in Fig. 13, a shielding plate 386 formed 
in a substantially ring shape may be arranged so as to 
cover the through hole 310 provided in the inner cylin- 
drical member 304. Particularly, in the aspect of the gas 
generator shown in Fig. 13, the seal tape closing the 
through hole 310 is protected by the shielding plate 386 
even when the combustion gas is generated by the 
combustion of the first gas generating agent 309a, and 
therefore, the seal tape is not broken by the combustion 
of the first gas generating agent 309a. As mentioned 
above, also in the present embodiment, the through 
hole 310 of the inner cylindrical member 304 is exclu- 
sively opened only by the combustion of the second gas 
generating agent 309b but is not opened by the com- 
bustion of the first gas generating agent 309a. Accord- 
ingly, the combustion gas firstly generated in the first 
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combustion chamber 305a does not flow into the sec- 
ond combustion chamber 305b and the gas generating 
agent 309b in the second combustion chamber 305b is 
ignited and burnt by the activation of the second igniter 
312b (in some cases, the combustion of the automatic 5 
igniting material 385) . The combustion gas generated 
by the combustion of the second gas generating agent 
312b passes inside the first combustion chamber 305a 
through the through hole 310 opened by the combustion 
thereof, and thereafter is purified and cooled by the 10 
coolant/filter 22 so as to be discharged from the gas dis- 
charge port 26. In Figs. 9 to 13, the same reference 
numerals are attached to the same elements as those 
of Fig. 1 and a description thereof will be omitted. 

15 

Embodiment 5 

[0133] Fig. 14 shows an embodiment of an air bag 
apparatus according to the present invention which 
comprises the electric ignition type ignition means. 20 
[0134] The air bag apparatus comprises a gas gen- 
erator 200. an impact sensor 201, a control unit 202, a 
module case 203 and an air bag 204. As for the gas 
generator 200, the gas generator described with refer- 
ence to Fig. 1 is used and the actuation performance 25 
thereof is adjusted so as to apply as a small impact as 
possible to the occupant at the initial stage of the actua- 
tion of the gas generator. 

[01 35] The impact sensor 201 can be, for example, 
constituted by a semiconductor type acceleration sen- 30 
sor. This semiconductor type acceleration sensor is 
structured such that four semiconductor strain gauges 
are formed on a silicone base plate which is to be bait 
when the acceleration is applied, and these semicon- 
ductor strain gauges are bridge-connected. When the 35 
acceleration is applied, the beam defects and a strain is 
produced on the surface. Due to the strain, a resistance 
of the semiconductor strain gauge is changed, and the 
resistance change is detected as a voltage signal in pro- 
portion to the acceleration. 40 
[0136] The control unit 202 is provided with an igni- 
tion decision circuit, and the signals from the semicon- 
ductor type acceleration sensor is inputted to the 
ignition decision circuit. The control unit 202 starts cal- 
culation at a time when the impact signal from the sen- 45 
sor 201 exceeds a certain value, and when the 
calculated result exceeds a certain value, it outputs an 
activating signal to the igniter 12 of the gas generator 
200. The control unit 202 and the igniter 12 of the gas 
generator 200 are connected by a lead wire taken out in so 
the same direction on the same plane via the connector 
connected to the igniter 12. 

[0137] The module case 203 is formed, for exam- 
ple, by a polyurethane. and includes a module cover 
205. The air bag 204 and the gas generator 200 are 55 
stored in the module case 203 so as to be constituted as 
a pad module. This pad module is generally mounted to 
a steering wheel 207 in the case of being mounted to a 


driver side of an automobiles. 

[0138] The air bag 204 is formed by a nylon (for 
example, a nylon 66), a polyester or the like, and a bag 
port 206 thereof surrounds the gas discharge port of the 
gas generator and is fixed to a flange portion of the gas 
generator in a folded state. 

[0139] When the semiconductor type acceleration 
sensor 201 detects the impact at a time of collision of 
the automobiles, the signal is transmitted to the control 
unit 202, and the control unit 202 starts calculation at a 
time when the impact signal from the sensor exceeds a 
certain value. When the calculated result exceeds a cer- 
tain value, it outputs the activating signal to the igniter 
12 of the gas generator 200. Accordingly, the igniter 12 
is activated so as to ignite the gas generating agent, 
and the gas generating agent burns and generates the 
gas. The gas is discharged into the air bag 204, by 
whereby the air bag breaks the module cover 205 so as 
to inflate, thereby forming a cushion for absorbing an 
impact between the steering wheel 207 and the occu- 
pant. 

[0140] A description will be given below of embodi- 
ments of a gas generator including two or more com- 
bustion chambers, a gas generator including two 
igniters, a gas generator including two different gas gen- 
erating means, a gas generator including an igniter hav- 
ing a lead wire, a gas generator having a combustion 
chamber and ignition means in an inner cylindrical 
member and a gas generator including an automatic 
igniting material. 

Embodiment 6 

[0141] In the embodiment 1 mentioned above, the 
porous cylindrical first gas generating agent 9a having 
seven holes may be stored in the first combustion cham- 
ber 5a and the single-hole cylindrical second gas gener- 
ating agent 9b may be stored in the second combustion 
chamber 5b. As the single-hole cylindrical gas generat- 
ing agent, for example, the agent having an inner diam- 
eter of 0.5 to 1.5 mm, preferably 0.8 mm, an outer 
diameter of 2 to 3 mm, preferably 2.4 mm and a length 
of 2 to 6 mm, preferably 4 mm is used, and further, as 
the seven-hole cylindrical gas generating agent, for 
example, the agent having an inner diameter of 0.6 to 
0.7 mm, an outer diameter of 5 to 5.3 mm and a length 
of 5 mm is used. As mentioned above, by respectively 
storing the gas generating agents having the different 
shapes and the different burning rates in each combus- 
tion chamber, it is possible to also change a generating 
pattern of the combustion gas after the gas generating 
agents stored in the respective chambers start combus- 
tion. An adjustment of the generating pattern of the 
combustion gas after the respective gas generating 
agents start combustion in this manner can be addition- 
ally performed by changing the composition and the 
composition ratio or the amount. 
[0142] As the second gas generating agent, in the 
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gas generating agent formed in a porous cylindrical 
shape, a thickness thereof is specified by a method 
shown in Fig. 22. 

[0143] Namely, as shown in Fig. 22, in the case of 
forming seven through holes in the cylindrical formed 
body having a circular cross section, a center of one 
hole among the through holes is arranged at a center of 
the circle of the formed body, and the other six holes are 
arranged in the periphery of a central hole. In Fig. 22, 
distances (b) between the centers of respective two 
holes arranged in the periphery, and distances (c) 
between the center of these two holes and an outer end 
of the formed body are respectively equal to each other, 
and further, distances (a) between the center of the cen- 
tral hole and the center of each holes arranged in the 
periphery are respectively equal to each other. It is pref- 
erable that a regular triangle comprising (a), (b) and (a) 
and a regular triangle comprising (b) , (c) and (c) 
become substantially the same as each other. Six regu- 
lar triangles are arranged from one central hole, and a 
center of the peripheral six holes is arranged at an apex 
of the regular triangle. That is, in the gas generating 
agent mentioned above, the distance of (a) (b) and (a) 
corresponds to the thickness of the gas generating 
agent, more preferably, it is preferable that these thick- 
ness (i.e. (a) (b) and (a)) are equal to each other. 
[0144] As the other embodiment of the formed 
body, the central hole can be surrounded by peripheral 
eighteen holes. The number of holes and the arranging 
structure can be made advantageous in the same man- 
ner as mentioned above. The number of the holes, and 
the arranging structure can be determined according to 
a cooperation between an easiness for producing the 
gas generating agent, a producing cost and a perform- 
ance, and is not particularly limited. 

Embodiment 7 

[0145] Further, in the embodiment in Fig. 4, the dif- 
ferent types of gas generating agents are used in the 
first combustion chamber and the second combustion 
chamber. As mentioned above, by using the different 
types of gas generating agent at each combustion 
chamber, in the same manner as the embodiment 1 , the 
generating pattern of the combustion gas can be 
changed even after the gas generating agent stored in 
each of the chambers starts combustion, so that a inflat- 
ing pattern of the air bag can be optionally adjusted. 

Embodiment 8 

[0146] In Fig. 6, even in the gas generator defining 
two combustion chambers in the housing, when using 
the different types of gas generating agents in the 
respective combustion chambers, it is possible to 
change the generating pattern of the combustion gas 
after the gas generating agent stored in each chamber 
starts burning, so that a inflating pattern of the air bag 


optionally can be adjusted. 
Embodiment 9 

5 [0147] In Fig. 9, the different types of gas generat- 
ing agents are used in two combustion chambers parti- 
tioned and formed in the housing, in the same manner 
as the embodiment 1 . Consequently, even after the gas 
generating agent stored in each chamber starts burn- 

io ing, the generating pattern of the combustion gas can 
be changed and therefore, a inflating pattern of the air 
bag can be optionally adjusted. 

Embodiment 10 

75 

[0148] Fig. 15 shows another embodiment and is a 
vertical cross sectional view showing another embodi- 
ment of a gas generator for an air bag according to the 
present invention. 
20 [0149] In particular, the gas generator for the air 
bag shown in this drawing is characterized by a combi- 
nation of a gas discharge port formed in the housing 
and sealing means such as a seal tape for closing this, 
in the gas generator shown in the embodiment 1 . 
25 [0150] The gas generator has, in a housing 3 
formed by joining a diffuser shell 1 with a gas discharge 
port and closure shell 2 which forms an inner storing 
space together with the diffuser shell, an inner cylindri- 
cal member 4 in a substantially cylindrical shape so as 
30 to define a first combustion chamber on the outer side 
thereof. Further, a stepped notch portion is provided 
inside the inner cylindrical member, a partition wall in a 
substantially flat circular shape is arranged in the 
stepped notch portion, the partition wall further divides 
35 an inner portion of the inner cylinder into two chambers 
so as to form a second combustion chamber and an 
ignition means accommodating chamber 8 in the dif- 
fuser shell side and in the closure shell side, respec- 
tively. As a result, in this gas generator, the first 
40 combustion chamber 5a and the second combustion 
chamber 5b are concentrically provided in the housing 3 
and arranged in adjacent to each other in the radial 
direction of the housing. Gas generating agents (9a, 9b) 
which is to be burnt by ignition means activated on an 
45 impact so as to generate combustion gas are stored in 
the first and second combustion chambers, and the igni- 
tion means to be activated on an impact is stored in the 
ignition means accommodating chamber 8. 
[0151] Also in this embodiment the different types 
so of gas generating agents are used in the first combus- 
tion chamber and the second combustion chamber, so 
that the inflating pattern of the air bag can be made 
most suitable. 

[0152] A through hole 10 is provided in the inner 
55 cylindrical member 4 which defines the first combustion 
chamber 5a and the second combustion chamber 5b, 
and the through hole is closed by a seal tape 1 1 . Since 
the seal tape 1 1 is ruptured when the gas generating 
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agent is burnt, both combustion chambers can commu- 
nicate with each other by the through hole 10. A mate- 
rial and a thickness of the seal tape 1 1 need to be 
adjusted so that the seal tape is ruptured only when the 
gas generating agent 9b in the second combustion 
chamber 3b is burnt. In the present embodiment, a 
stainless seal tape having a thickness of 40 um is used. 
Further, the through hole 10 does not have a function of 
controlling an internal pressure in the combustion 
chamber 5b since an opening area thereof is made 
larger than a gas discharge port 26b. 
[0153] The ignition means comprises two electric 
ignition type igniters (12a, 12b) to be activated by an 
activating signal output on the basis of detection by the 
sensor, and the igniters are provided in parallel to each 
other in one initiator collar 13 so as to exposing head 
portions thereof. As mentioned above, two igniters 
become a single member being fixed to the initiator col- 
lar 13 by providing two igniters 12a and 12b in one initi- 
ator collar 13, and thereby can be mounted to the gas 
generator easily. In particular, in the gas generator 
shown in this drawing, the initiator collar 13 is set to a 
size capable of being inserted into the inner cylindrical 
member 4. Accordingly the igniter can be easily and 
securely fixed by crimping a lower end of the inner cylin- 
drical member 4 so as to fix the initiator collar after 
inserting the initiator collar 13 provided with two igniters 
(12a. 12b) into the inner cylinder 4. And when arranging 
two igniters 12a and 12b in the initiator collar 13, a 
direction of each igniter can be easily restricted. 
[0154] In this embodiment, a substantially cylindri- 
cal separating cylinder 14 is arranged in a space 
between the initiator collar 13 and the partition wall 7 so 
as to surround one igniter 12b (hereinafter, refer to as "a 
second igniter") , a first transfer charge accommodating 
chamber 15a and a second transfer charge accommo- 
dating chamber 15b are respectively defined in an outer 
side thereof and an inner side thereof, and the igniter 
and the transfer charge constituting the ignition means 
together with the igniters are stored in the respective 
accommodating chambers. As a result, transfer charges 
16a and 16b constituting the ignition means together 
with the igniters are securely partitioned into the respec- 
tive igniters (12a, 12b) . A seal tape 18 closing a flame- 
transferring hole 17 formed in the inner cylindrical mem- 
ber 4 is ruptured when the transfer charge 16a stored in 
the first transfer charge accommodating chamber 1 5a is 
burnt, by whereby the first transfer charge accommodat- 
ing chamber 15a communicates with the first combus- 
tion chamber 5a. Further, a seal tape 20 closing a 
flame-transferring hole 19 formed in the partition wall 7 
is ruptured when the transfer charge 16b stored in the 
second transfer charge accommodating chamber 15b is 
burnt, by whereby the second transfer charge accom- 
modating chamber 15b communicates with the second t 
combustion chamber 5b. Accordingly, the gas generator 
is actuated such that a flame, when the first igniter 12a 
is ignited (activated) , ignites and burns the transfer 


charge 16a stored in the accommodating chamber 15a 
and the flame passes through the flame-transferring 
hole 17 formed in the inner cylindrical member 4, and 
ignites and burns a gas generating agent 9a with seven 
5 holes stored in the first combustion chamber 5a posi- 
tioned in the radial direction of the accommodating 
chamber 15a. And the second igniter 12b ignites and 
burns the second transfer charge 16b stored in the 
accommodating chamber 15b and the flame thereof 
10 passes through the flame-transferring hole 19 provided 
in the axial direction of the accommodating chamber 
15b, and ignites and burns a gas generating agent 9b 
with single hole stored in the second combustion cham- 
ber 5b disposed on an extension thereof. The combus- 
15 tion gas generated in the second combustion chamber 
9b passes through the through hole 10 provided in the 
diffuser shell side 1 of the inner cylindrical member 4 
and flows into the first combustion chamber 5a. Particu- 
larly, in the gas generator shown in Fig. 15, the separat- 
ee ing cylinder 1 4 arranged between the initiator collar and 
the partition wall 7 is arranged so that a hole portion 21 
corresponding to an outer shape of the separating cylin- 
der 14 is provided on the lower surface of the partition 
wall 7 and the upper surface of the initiator collar 13, 
25 and the upper end and the lower end of the separating 
cylinder 14 are fitted into the respective hole portions. 
By arranging the separating cylinder 14 in this manner, 
a flame of the transfer charge generated in one transfer 
charge combustion chamber does not directly burn the 
30 transfer charge in the other transfer charge accommo- 
dating chamber, and the gas generating agents stored 
in two combustion chambers are respectively ignited 
and burnt by the flame generated by the combustion of 
the transfer charges in the different sections. That is, 
35 generally, when the transfer charge burns in the sepa- 
rating cylinder 14 (i.e. in the second transfer charge 
accommodating chamber) , a pressure of the gas gen- 
erated by the combustion serves so as to expand the 
separating cylinder in the radial direction, and, by 
40 arranging the separating cylinder, the upper and lower 
end portions of the separating cylinder are securely 
supported by the peripheral walls of the hole portions 
where the respective portions are fitted, so that, in com- 
parison with the case of simply interposing the separat- 
es ing cylinder between the partition wall and the initiator 
collar, leaking of the combustion gas and the flame of 
the transfer charge can be more securely prevented. 
[0155] Further, a coolant/filter 22 for purifying and 
cooling the combustion gas generated by the combus- 
>o tion of the gas generating agents (9a, 9b) is arranged in 
the housing 3, an inner peripheral surface in the diffuser 
shell side 1 thereof is covered with a short pass preven- 
tion member 23 so that the combustion gas does not 
pass between an end surface of the coolant/filter 22 and 
»5 the inner surface 28 of the ceiling portion of the diffuser 
shell 1 . An outer layer 24, for suppressing the inner sur- 
face 28 the filter 22 from outwardly expanding due to 
passing of the combustion gas or the like, is arranged 


23 

jNSDOCID: < EP_ 1 029747A2_I_> 


45 


EP 1 029 747 A2 


46 


on the outer side of the coolant/filter 22. The outer layer 
24 is, for example, formed by using a layered wire mesh 
body, and in addition, may be formed by using a porous 
cylindrical member having a plurality of through holes 
on a peripheral wall surface or a belt-like restriction 5 
layer obtained by forming a belt-like member with a pre- 
determined width in an annular shape. A gap 25 is 
formed on the outer side of the outer layer 24 so that the 
combustion gas can pass through the entire surface of 
the filter 22. 10 
[0156] The gas generator according to the present 
invention is characterized by the structure of the gas 
discharge port formed in the diffuser shell 1 and/or the 
seal tape for closing this. Two kinds of gas discharge 
ports 26a and 26b having different diameters are pro- 15 
vided in the peripheral wall portion of the diffuser shell 
of the chs generator shown in Fig. 15, and the numbers 
of two k»ncis of the discharging ports can be made equal 
to eac- rther. In this case, the diameter of the gas dis- 
chargr ort 26a are greater than the diameter of the gas 20 
discharge port 26b and the numbers of the respective 
holes are equal to each other and therefore, the total 
opening area becomes greater in the gas discharge 
port 26a rather than in the gas discharge port 26b. In 
this embodiment, the diameter of the gas discharge port 25 
26a is set to 3.0 mm0 , the number of the holes thereof 
is set to 10, and the diameter of the gas discharge port 
26b is set to 2 mm0 and the number of the holes 
thereof is set to 6. In order to protect the gas generating 
agent from the influence of the environment such as the 30 
humidity outside the housing, the seal tape 27 is 
adhered to the discharging ports 26a and 26b from the 
inner peripheral surface of the peripheral wall portion of 
the diffuser shell 1. The seal tape 27 has a width suffi- 
cient for simultaneously closing two kinds of gas dis- 35 
charge ports arranged in the axial direction of the gas 
generator, it is preferable that there is 2 to 3 mm width 
between the upper end or the lower end of each dis- 
charging port 26a and 26b, and the upper end or the 
lower end of the seal tape, and it is preferable to use the 40 
seal tape comprising an aluminum seal layer having a 
thickness of 20 urn to 200 ^m and a bonding layer hav- 
ing a thickness of 5 to 100 jim or an adhesive layer, 
however, as long as a desired effect can be obtained, a 
kind and a structure of the seal tape are not particularly 45 
limited. In the present embodiment, the seal tape having 
a thickness of the aluminum layer of 50 urn and a thick- 
ness of the bonding layer or the adhesive layer of 50 um 
is used. In the present embodiment, the respective dis- 
charging ports 26a and 26b are arranged in the axial so 
direction of the housing of the gas generator, however, 
in order to obtain the effect of the present invention, for 
example, the respective discharging ports may be alter- 
nately arranged in the peripheral wall portion of the dif- 
fuser shell in a circumferential manner. Due to a 55 
combination of the gas discharge port and the seal tape 
mentioned above, the pressure for breaking the seal 
tape is adjusted at two stages. 


[0157] In this structure, when the gas generator is 
actuated, for example, when the igniter for igniting the 
single-hole gas generating agent in the combustion 
chamber 5b is actuated 30 milliseconds after energizing 
the igniter for igniting the seven-hole gas generating 
agent in the combustion chamber 5a, the opening area 
(the diameter and the number of the hole) of the gas dis- 
charge port 26a is correlated with the combustion sur- 
face area of the gas generating agent in the combustion 
chamber 5a, and the opening area (the diameter and 
the number of the hole) of the gas discharge port 26b is 
correlated with the combustion surface area of the gas 
generating agent in the combustion chamber 5b. Con- 
ventionally, since the discharging port of only one kind 
of hole diameter is used, the opening area can be only 
correlated with the surface area of the gas generating 
agent in the combustion chamber 5a or the surface area 
of all the gas generating agent in the combustion cham- 
bers 5a and 5b. In this case, the former is an optimum 
condition when the gas generating agent in the combus- 
tion chamber 5a burns, however, when the gas generat- 
ing agent in the combustion chamber 5b or the 
combustion chambers 5a and 5b continuously burns, 
the combustion pressure is too increased, so that the 
gas generator having an excessive output may be pro- 
vided. Further, in the latter case, when the gas generat- 
ing agent only in the combustion chamber 5a firstly 
burns, the output becomes too gentle on the contrary, 
so that it is hard to obtain a sufficient restraining per- 
formance at the beginning of inflating the air bag. 
[01 58] According to the present invention, since two 
kinds of discharging ports having different opening 
areas are provided as shown in the present embodi- 
ment so as to correlate with the surface area of the gas 
generating agent in each combustion chamber, it is pos- 
sible to inflate the air bag in an optimum manner without 
regard to the timing of the ignition of the gas generating 
agent. In this case, the opening area of the gas dis- 
charge port is set to two kinds, however, by further 
increasing the kinds and adjusting the rupturing pres- 
sure of the seal tape at multiple stages, the difference of 
the output performance due to the environmental tem- 
perature can be suppressed. 

[01 59] In the gas generator constituted in the above 
manner, when the first igniter 12a arranged in the igni- 
tion means accommodating chamber 8 and outside the 
separating cylinder 14 is actuated, the transfer charge 
16a stored in the first transfer charge accommodating 
chamber 15a is ignited and burnt, and the flame passes 
through the frame-transferring hole 1 7 in the inner cylin- 
drical member 4 and burns the porous cylindrical first 
gas generating agent 9a with seven holes stored in the 
first combustion chamber 5a. And when the second 
igniter 12b surrounded by the separating cylinder 14 is 
actuated, the transfer charge 16b stored in the second 
transfer charge accommodating chamber 15b is ignited 
and burnt, and the flame thereof ignites and burns the 
single-hole cylindrical second gas generating agent 9b 
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stored in the second combustion chamber 5b. Conse- 
quently, it is possible to adjust the ignition timing of the 
igniters 12a and 12b by activating the second igniter 
after the activation of the first igniter or simultaneously 
activating the first and second igniter. Therefore, an out- 5 
put's forms (an actuation performance) of the gas gen- 
erator can be optionally adjusted, so that, under various 
kinds of circumstances such as a speed of a vehicle and 
an environmental temperature at a time of collision, an 
inflation of the air bag in the below air bag apparatus 10 
can be most suitable. Particularly, in the gas generator 
shown in this drawing, the gas generating agents (9a, 
9b) having different shapes are used for the respective 
combustion chambers (5a, 5b) , and the porous cylindri- 
cal first gas generating agent 9a and the single-hole 75 
cylindrical second gas generating agent 9b are respec- 
tively stored in the first combustion chamber 5a and the 
second combustion chamber 5b. Further, an amount of 
the gas generating agent stored in each combustion 
chamber (5a, 5b) is different, and the gas generating 20 
agents 9a and 9b at an amount of 35 g and 6 g are 
respectively stored in the first combustion chamber 5a 
and the second combustion chamber 5b. As a result, in 
this gas generator, the output s forms can be more pre- 
cisely adjusted. It is, of course, possible to suitably 2 s 
change a shape, a composition, a composition ratio, an 
amount and the like of the gas generating agent for 
obtaining a desired output's forms. 
[0160] According to the present invention, due to a 
combination of two or more igniters and two or more 30 
kinds of gas discharge ports as mentioned above, the 
internal pressure at a time of operating the gas genera- 
tor can be equalized and the combustion performance 
can be stabilized. 

[0161] A gas generator shown in Fig. 16 has the 35 
same structure as that shown in Fig. 15 except the 
structure of the gas discharge port provided in the dif- 
fuser shell of the housing and the seal tape closing it, 
the same reference numerals are attached to the same 
elements as those in Fig. 15, and a description thereof 40 
will be omitted. That is, Fig. 16 corresponds to an 
embodiment structured such that the opening area (the 
diameter and the number of the holes) of the respective 
discharging ports is the same, however, the thickness of 
the seal tape is changed, in order to adjust the rupturing 45 
pressure of the seal tape at two stages. In this case, the 
gas discharge port 26a and the gas discharge port 26b 
are vertically arranged in the axial direction of the hous- 
ing, and the thickness of the seal tape 27b for closing 
the gas discharge port 26b is made thicker than the so 
thickness of the seal tape 27a for closing the gas dis- 
charge port 26a. However, the thickness of the seal tape 
is restricted for adjusting the output performance (the 
operating performance) of the gas generator, and the 
internal pressure of the housing at a time of burning the 55 
gas generating agent is adjusted by the opening area of 
the gas discharge port. Namely, the seal tape does not 
give any influence on the maximum combustion internal 


pressure. The opening areas (the diameters and the 
numbers of the holes) of the gas discharge ports 26a 
and 26b are all the same. In this case, for example, the 
opening area of the discharging port 26a and the thick- 
ness of the seal tape 27a are adjusted so that the seal 
tape 27a tor closing the gas discharge port 26a is all 
ruptured when the gas generating agent 9a in the com- 
bustion chamber 5a is burnt. When the gas generating 
agent 9b in the combustion chamber 5b subsequently 
burns, or when the gas generating agents 9a and 9b in 
the combustion chambers 5a and 5b simultaneously 
burn, a higher combustion internal pressure is gener- 
ated. In this case, the thicker seal tape 27b is adhered 
to the discharging port 26b so that the seal tapes 27a 
and 27b for covering all the discharging ports 26a and 
26b are ruptured. That is, since the seal tape 27a on the 
gas discharge port 26a is adjusted to a thickness which 
is ruptured by the combustion of the gas generating 
agent 9a in the combustion chamber 5a, the seal tape 
27b on the discharging port 26b does not need to be 
ruptured. Accordingly, since the surface area of the gas 
generating agent in the combustion chamber 5a is cor- 
related with the opening area only of the discharging 
port 26a, the gas generating agent provides an optimum 
combustion. Further, thereafter, when the gas generat- 
ing agent 9b in the combustion chamber 5b burns at a 
delayed timing, or when the gas generating agents 9a 
and 9b in both of the combustion chambers simultane- 
ously burn, a higher combustion pressure is generated, 
so that even the seal tape 27b on the gas discharge port 
26b can be ruptured, and an increase of the internal 
pressure can be restricted, and then, optimally inflation 
of the air bag without regard to the ignition timing is real- 
ized. Also in this case, as mentioned in Fig. 15, a mate- 
rial and a structure of the seal tape, a way of arranging 
the gas discharge port, etc. do not correspond to a lim- 
iting element for obtaining the aimed effect, but an 
optional specification can be adopted. Additionally, by 
changing the thickness at multiple stages, a gas gener- 
ator less influenced by the environmental temperature, 
etc. can be obtained in the same manner . 
[0162] In two embodiments shown in Figs. 15 and 
16, only the opening area of the gas discharge port or 
only the thickness of the seal tape is modified in some 
kinds, however, it is possible to modify both of them. 

Embodiment 1 1 

[0163] Fig. 17 shows another embodiment and is a 
vertical cross sectional view which shows another 
embodiment of a gas generator for an air bag according 
to the present invention. The gas generator is structured 
such as to be particularly suitable for being arranged in 
passenger sides. 

[0164] The gas generator shown in this drawing 
has, in a housing 103 with a plurality of gas discharge 
ports on a peripheral wall thereof in a cylindrical shape 
having an axial core length longer than an outermost 
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diameter, ignition means to be activated on an impact, 
gas generating agents (9a, 9b) which is to be ignited 
and burnt by the ignition means and generate a com- 
bustion gas for inflating the air bag and a coolant/filter 
122 for cooling and/or purifying the combustion gas 5 
generated by the combustion of the gas generating 
agents. Then, two combustion chambers (105a, 105b) 
provided in the housing 103 is concentrically provided 
so as to be adjacent to each other in the axial direction 
of the housing 103, and a communicating hole 110 10 
which allows communication between the combustion 
chambers 105a and 105b is provided. 
[0165] The gas generator shown in the present 
embodiment has a long shape in the axial direction 
since the housing is formed into a long cylindrical shape 15 
in the axial direction. In the gas generator formed into 
this shape, there can be provided a gas generator hav- 
ing a simple structure and easily manufactured while 
the output of the gas generator and the timing for 
increasing the output can be optionally adjusted by con- 20 
centrically providing two combustion chambers 105a 
and 1 05b so as to be adjacent to each other and making 
both the combustion chambers communicate with each 
other. 

[0166] And since the ignition means comprises two 25 
or wore igniters to be activated on impact and the 
respective igniters (12a, 12b) are provided in one initia- 
tor collar 113 so as to be parallel to each other, an 
assembly thereof can be easily performed. 
[0167] ' Further, in the housing 103, a coolant/filter 30 
122 formed in a substantially cylindrical shape is 
arranged so as to oppose to the inner peripheral surface 
of the housing on which a plurality of gas discharge 
ports 126a and 126b are formed, and a predetermined 
gap 125 is secured between the filter 122 and the hous- 35 
ing inner periphery. The first combustion chamber 105a 
is defined so as to be adjacent to a space where the 
coolantfiilter 122 is stored, and the ignition means com- 
prising two igniters (12a, 12b) is concentrically arranged 
so as to be adjacent to the first combustion chamber 40 
105a. Further, the annular second combustion chamber 
105b is defined in the radial direction of the ignition 
means, and therefore, the first combustion chamber 
105a and the second combustion chamber 105b are 
provided so as to be adjacent to each other in the axial 45 
direction of the housing 103. The different gas generat- 
ing agents (9a, 9b) are respectively charged in the first 
and second combustion chambers, and in the gas gen- 
erator shown in this drawing, the porous cylindrical first 
gas generating agent 9a and the single-hole cylindrical so 
second gas generating agent 9b are respectively stored 
in the first combustion chamber 105a and the second 
combustion chamber 105b. Accordingly, the operating 
performance of the gas generator can be made most 
suitable. 55 
[0168] The above ignition means comprises the 
transfer charge to be ignited and burnt by the activation 
of the igniters (12a, 12b) and ignites the gas generating 


agents (105a, 105b) with the flame thereof, and the 
transfer charge is partitioned for each igniter and inde- 
pendently is ignited and burnt at each ignite-. A space 
where the transfer charge of each igniter is stored is 
5 defined by a cylindrical member, a first transfer charge 
accommodating chamber 115a, where a first transfer 
charge 116a is stored, is communicated with the first 
combustion chamber 105a by a flame-transferring hole 
119 on a partition wall 107 arranged between the igni- 
10 tion means and the first combustion chamber 1 05a, and 
a second transfer charge accommodating chamber 
1 15b where a second transfer charge 1 16b is stored is 
communicated with the second combustion chamber 
1 05b by a flame-transferring hole 117 formed on the cyl- 
75 inder member 104 which defines the accommodating 
chamber 115b. And the first combustion chamber 105a 
and the second combustion chamber 105b are commu- 
nicated with each other by the through hole 1 10 formed 
on the partition wall 107. 
20 [0169] In the gas generator shown in the drawing, 
when the first igniter 12a is activated, the transfer 
charge 1 16a in the first transfer charge accommodating 
chamber ,115a is ignited and burnt, and the flame 
thereof passes through the flame-transferring hole 119 
25 in the partition wall member 107 and ignites and burns 
the gas generating agent 9a arranged in the first com- 
bustion chamber 105a so as to generate the combus- 
tion gas. The combustion gas is purified and cooled 
while passing through the coolant/filter 122 and is dis- 
30 charged from a gas discharge port. On the other hand, 
when the second igniter 12b is activated, the transfer 
charge 116b in the second transfer charge accommo- 
dating chamber 1 15b is ignited and burnt, and the flame 
thereof ignites and burns the gas generating agent 9b in 
35 the second combustion chamber 1 05b. The combustion 
gas generated in the second combustion chamber 105b 
passes inside the first combustion chamber 105a 
through the through hole 1 10 of the partition wall 107, is 
purified and cooled while passing through the cool- 
40 ant/filter 122 and is discharged from the gas discharge 
port. Further, also in the gas generator shown in this 
drawing, the through hole 110 communicating the first 
combustion chamber with the second combustion 
chamber is closed by the seal tape 1 1 1 which is exclu- 
45 sively ruptured by the combustion of the gas generating 
agent in the second combustion chamber. Besides, also 
in the present embodiment, in the same manner as the 
gas generator in Fig. 14, the gas discharge ports com- 
prises the large diameter gas discharge port 126a and 
so the small diameter gas discharge port 126b, and these 
are closed by the seal tape 127. Namely, in the embod- 
iment shown in Fig. 1 6, it is possible to control the rup- 
turing pressure of the seal tape by making the thickness 
of the seal tape constant and setting the opening area of 
55 the gas discharge port to two kinds as shown in Fig. 1 4, 
and thereby the optimum output can be always adjusted 
most suitably with no regard to the combustion timing of 
the combustion chambers 105a and 105b and the gas 
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generating agents 9a and 9b. The gas discharge port is 
disposed in the peripheral wall portion of the cylindrical 
housing, and the surface area of the gas generating 
agent 9a in the combustion chamber 105a is correlated 
with the gas discharge port 126a, and the surface area 
of gas generating agent 9b in the combustion chamber 
105b is correlated with the opening area of the dis- 
charging port 126b. Since the actuation principle is the 
same as that of Fig. 15, a detailed description will be 
omitted. 

[0170] Further, a communicating hole 161 commu- 
nicating both chambers is provided in a sectioning 
member 160 which defines the first combustion cham- 
ber 105a and the space where the coolant/filter 122 is 
stored, the combustion gas generated in the first and 
second combustion chambers (105a, 105b) reaches the 
storing space for the coolarrttfilter 122 through the com- 
municating hole 161. According to this embodiment, a 
communicating hole 161 having substantially the same 
size as an inner diameter of the coolant/filter 122 is 
formed in the sectioning member 160. Then, a wire 
mesh 162 is placed in the communicating hole 161 so 
that the gas generating agent 9a in the first combustion 
chamber 105a does not move to a side of the space 
where the coolant/filter 122 is stored, at the combustion. 
Any kinds of wire mesh can be used for this wire mesh 
162 as long as it has a mesh size sufficient to prevent 
movement of the first gas generating agent 9a during 
the combustion but does not have a draft resistance 
such as to control the combustion performance. 
[01 71 ] As mentioned above, also in the gas genera- 
tor according to this embodiment, the gas generating 
agents (9a, 9b) stored in the respective combustion 
chambers (105a, 105b) are independently ignited and 
burnt by adjusting the activation timing of two igniters 
(12a, 12b) , so that the output s forms (the actuation 
performance) of the gas generator can be optionally 
adjusted. As a result, in various circumstances such as 
the speed of the vehicle at a time of collision, an envi- 
ronmental temperature and the like, it is possible to 
make it most suitable to inflate the air bag in case of an 
air bag apparatus mentioned below. 
[0172] In Rg. 17, two combustion chambers pro- 
vided in the housing are provided so as to be adjacent 
to each other in the axial direction and the radial direc- 
tion of the housing. Concretely, in the gas generator 
shown in Fig. 17, a second combustion chamber 105b 
is extended in the axial direction of the housing by bend- 
ing a first combustion chamber 105a and a partition wall 
107 which defines ignition means and a second com- 
bustion chamber 105b in the axial direction, thereafter 
forming a end thereof into a flange shape and placing it 
in contact with an inner periphery of the housing. As a 
result, in the gas generator shown in Fig. 1 7, the second 
combustion chamber is extended in the axial direction, 
that is, extended to a side of the first combustion cham- 
ber, by whereby the first combustion chamber and the 
second combustion chamber are adjacent to each other 


in the axial direction and the radial direction of the hous- 
ing. Since the gas generators shown in Fig. 17 can 
increase the volume of the second combustion cham- 
ber, they are convenient in the case of using a lot of sec- 
5 ond gas generating agents. 

[0173] Fig. 18 is a cross sectional view of an 
embodiment of a gas generator which mainly restrains 
an occupant in a passenger side in the same manner as 
that in Fig. 17, and shows an embodiment structured 
io such as to make the opening area in each of the dis- 
charging ports constant as shown in Fig. 16 but chang- 
ing the thickness of the seal tape so as to adjust the 
rupturing pressure. Namely, the gas discharge port 
126a and the gas discharge port 126b are vertically 
is arranged in the axial direction of the housing, and with 
respect to the thickness of the seal tape 1 27a for closing 
the gas discharge port 126a, the thickness of the seal 
tape 127b for dosing the gas discharge port 126b is 
made larger. The opening areas (the diameters and the 
20 numbers of the holes) of the gas discharge ports 126a 
and 126b are the same. In the actuation of the gas gen- 
erator shown in Fig. 18, the same reference numerals 
are attached to the same elements as those in Fig. 3 
and a description thereof will be omitted. And since the 
25 structure and the operation of the gas discharge port 
and the seal tape are the same as Rg. 16. a description 
of the operation thereof will be omitted. 
[01 74] In the case of the gas generator for restrain- 
ing the occupant in a passenger side shown, in Figs. 17 
30 and 18, in the same manner, it is possible to perform 
more particular adjustments to avoid being influenced 
by the ambient temperature and the like by further 
increasing the kind of the opening of the discharging 
port and further increasing the kind of the thickness of 
35 the seal tape. Naturally, the opening area in the dis- 
charge port and the thickness of the seal tape may be 
simultaneously combined. 

Embodiment 12 

40 

[0175] Fig. 19 is a vertical cross sectional view 
which shows a gas generator for an air bag according to 
another embodiment of the present invention. The gas 
generator shown in this drawing also has a structure 
45 being particularly suitable for being arranged in a driver 
side in the same manner as that of the gas generator 
shown in Figs. 15 and 16. 

[0176] The gas generator shown in Fig. 19 has the 
same structure as that shown in Fig. 15 except for the 

so structure of the partition wall which partitions the Inner 
portion of the inner cylindrical member into the second 
combustion chamber and the ignition means accommo- 
dating chamber, and accordingly, the same reference 
numerals are attached to the same elements as those in 

J5 Fig. 1 5 and a description thereof will be omitted. 

[0177] Particularly, the gas generator shown in this 
drawing is structured such that a substantially flat circu- 
lar partition wall 307 which defines the inner side of the 
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inner cylindrical member into the second combustion 
chamber and the ignition means accommodating cham- 
ber comprises, as shown in an exploded perspective 
view in Fig. 2 mentioned above, a sectioning circular 
member 350 engaged with the stepped notch portion 5 
306 of the inner cylindrical member 304 and a seal cup 
member 360 engaged with the sectioning circular mem- 
ber 350. 

[0178] The partition wall 307 comprising the sec- 
tioning circular member 350 and the seal cup member w 
360 are, as shown in Fig. 19, engaged with the stepped 
notch portion 306 formed on the inner peripheral sur- 
face of the inner cylindrical member 304. That is, the 
peripheral edge of the sectioning circular member 350 
is supported by the stepped notch portion 306, and the 15 
seal cup member 360 is supported in contact with the 
sectioning circular member 350. Further, the peripheral 
edge of the seal cup member 360 is formed by being 
bent in the same direction as that of the igniter receiving 
port 362, and the bent portion 363 is fitted into a groove so 
364 provided on the inner peripheral surface of the inner 
cylindrical member 304. Accordingly, the sectioning cir- 
cular member 350 is supported by the seal cup member 
360 and is prevented from moving in the axial direction 
of the housing 3. Further, the partition wall 307 (i.e. the 25 
seal cup member 360) and the inner cylindrical member 
304 are engaged with each other without a gap by fitting 
the bent portion 363 in the peripheral edge of the seal 
cup member 360 into the groove 364 on the inner 
peripheral surface of the inner cylindrical member 304. 30 
Consequently, in the inner cylindrical member 304, the 
ignition means accommodating chamber 308 provided 
in the closure shell side 2 and the second combustion 
chamber 305b provided in the diffuser shell side 1 are 
securely partitioned by an ignition means sealing struc- 35 
ture comprising a combination of the seal cup member 
360 and the groove 364. 

[0179] The igniter receiving port 362 formed in the 
seal cup member 360 is structured such that a skirt por- 
tion thereof spreads like a fan, and an O-ring 381 is 40 
arranged in an inner side thereof, that is, between this 
and the second igniter 312b stored in the storing port 
362, and sealing between the storing port 362 and the 
second igniter 312b is performed. And since the O-ring 

381 is also press-contacted to an igniter fixing member 45 

382 which fixes two igniters (312a. 312b) to a single ini- 
tiator collar 313, the second igniter 312b is arranged in 
a space defined by the circular hole portion 352 of the 
sectioning circular member, the igniter receiving port 
362 of the seal cup member, the O-ring 381 and the so 
igniter fixing member 382. When the seal tape 320 clos- 
ing the second flame-transferring hole 319 formal in the 
circular hole portion 352 of the sectioning circular mem- 
ber 350 is ruptured by the activation of the second 
igniter 31 2b. the inner portion of the def ined space com- 55 
municates with the second combustion chamber 305b. 
And the first igniter 312a and the second ignit r 312b 

are securely separated by a seal structure comprising 


the skirt portion of the igniter receiving port 362, the O- 
ring 381 and the igniter fixing member 382 (hereinafter, 
refer to as "an igniter seal structure") . Accordingly, the 
flame generated by the activation of one igniter does not 
directly flow into the space where the other igniter is 
stored. The igniter fixing member 382 is formed in a 
shape which covers the upper surface of the initiator 
collar 313, and has a hole portion 384 passing through 
the upper portion of each igniter and supporting a 
shoulder portion 383. Two igniters 312a and 312b 
arranged in the initiator collar 313 are fixed to the igniter 
fixing member 382 outwardly fitted to the initiator collar 
313. By using the above igniter fixing member 382. two 
igniters 312a and 312b are easily assembled to the ini- 
tiator collar 313. Besides, in the gas generator shown in 
this embodiment, the first igniter 312a and the second 
igniter 312b are formed in different sizes and have the 
different outputs, however, the igniters having the same 
output may be used. 

[0180] Also in the gas generator shown in this draw- 
ing, in the same manner as the gas generator shown in 
Fig. 15. a plurality of gas discharge ports 26a and 26b 
formed in the housing are adjusted to have two or more 
kinds of opening diameters and/or opening areas. 
Therefore, a difference of the housing maximum internal 
pressure can be suppressed at the activation of each 
ignition means, and the internal pressure at the actua- 
tion of the gas generator is equalized , which provides a 
gas generator for an air bag having a stable combustion 
performance. And also in the gas generator according 
to this embodiment, in the same manner as the gas 
generator shown in Fig. 16. the difference of the hous- 
ing maximum internal pressure can be suppressed at 
the activation of each ignition means by making the 
opening area of each of the gas discharge ports con- 
stant and changing the thickness of the sealing means 
such as the seal tape 27 so as to adjust the rupturing 
pressure. Further, naturally, a control of the opening 
diameter and/or the opening area of the gas discharge 
port as well as a control of the thickness of the sealing 
means can be also performed at the same time. 

Embodiment 13 

[0181 ] In the gas generator for the air bag shown in 
embodiments 1 0 to 1 2 mentioned above, it is possible to 
additionally provide structures which are optionally 
made as shown in Figs. 20 to 21. 

< Embodiment with respect to a through hole of combus- 
tion chambers ) 

[0182] Fig. 20 shows another embodiment of an 
opening portion which is opened by the combustion of 
the second gas generating agent so as to communicate 
the first combustion chamber with the second combus- 
tion chamber. 

[0183] That is, Fig. 20a shows an aspect structured 
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such that an opening portion 505 formed on a partition 
wall 504 (including an inner shell) which defines a first 
combustion chamber 550 and a second combustion 
chamber 560 is covered, from an outer side, with a suit- 
ably formed shutting plate 590, which is obtained, for 
example, by forming a belt-like member into an annular 
shape, and thereby a combustion flame of the first gas 
generating agent is not directly contacted. Reference 
numeral 522 denotes a second gas generating agent. 
Fig. 20b shows an aspect structured such as to form a 
notch 512 on a peripheral wall of the partition wall 504 
so as to form the opening portion 505. Further, Fig. 20c 
shows an aspect structured such as that a thickness of 
the peripheral wall of the partition wall 504 is made 
partly thin so as to form the opening portion 505. 
[0184] Accordingly, in the gas generator shown in 
the above embodiments 10 to 12, the opening portion 
which communicates the first combustion chamber with 
the second combustion chamber may be formed in the 
aspect shown in Fig. 20 so as to communicate the first 
combustion chamber with the second combustion 
chamber. 

( Embodiment with respect to structure of positioning a 
igniter and a cable) 

[01 85] Also in the above embodiments 1 0 to 1 2. the 
positioning structure between two igniters and the cable 
connected so as to transmit the activating signal to each 
igniter can be adopted as shown in Fig. 3. 
[0186] As mentioned above, in the gas generator 
shown in the above embodiments 10 to 12, when the 
positioning means which locates the cable 15 con- 
nected to each igniter is specified is provided, a gas 
generator for an air bag which can securely perform an 
adjustment of the actuation of the gas generator can be 
realized. 

[0187] And the lead wire connected to each igniter 
can be, as shown in Fig. 3, taken out in the same direc- 
tion on the same plane. Particularly, as shown in this 
drawing, it is preferable to connect each lead wire via 
the connector and arrange the connectors on the same 
plane in parallel. The connectors preferably draw out 
each of the lead wires in a direction perpendicular to an 
axial direction of the housing and also in the same direc- 
tion. 

< Embodiment with respect to an automatic igniting 
material (AIM) ) 

[0188] Fig. 21 shows a gas generator for an air bag 
according to an aspect in which an automatic igniting 
material (AIM) 385 to be ignited due to a combustion 
heat of the first gas generating agent 309a transmitted 
from the housing 1 or the like is stored in the second 
combustion chamber. The gas generator shown in this 
embodiment burns indirectly the second gas generating 
agent 309b stored in the second combustion chamber 


305b, due to the combustion of the first gas generating 
agent, which is left unburnt after the actuation of the gas 
generator when only the first gas generating agent 309a 
is burnt. This embodiment will be described with refer- 
5 ence to the gas generator for the air bag shown in the 
above embodiment 12. 

[0189] Also in the gas generator for the air bag 
shown in the embodiment 12, the first gas generating 
agent 309a and the second gas generating agent 309b 

10 are generally ignited and burnt independently by the 
respective activation of the first igniter 312a and the 
second igniter 312b. Sometimes, only the first igniter is 
ignited by current and only the first gas generating 
agent 309a in the first combustion chamber 305a is 

is ignited and burnt. Namely, the second gas generating 
agent 309b and the second igniter 312b are left 
unburnt. Since such a case causes a disadvantage at a 
time of the later . operation, disposal and the like, after 
the actuation of the gas generator (only the first igniter 

20 312a) . it is preferable to burn the gas generating agent 
309b in the second combustion chamber 305b at a fur- 
ther delayed timing (for example, 100 milliseconds or 
more) than the normal delayed ignition timing (for exam- 
ple, 10 to 40 milliseconds) for activating the second 

25 igniter 312b. Accordingly, as shown in Fig. 21 , the auto- 
matic igniting agent 385 to be ignited and burnt due to 
the conduction of the combustion heat of the first gas 
generating agent 309a can be arranged in the second 
combustion chamber 305b. In this case, the ignition of 

30 the second gas generating agent 309b by the automatic 
igniting material 385 is performed at a further more 
delayed time than the predetermined delayed time (that 
is, an activating interval between the igniters) when nor- 
mally activating the second igniter 312b after the activa- 

35 tion of the first igniter 312a. Namely, it is different from 
the case of delaying the combustion of the second gas 
generating agent 309b (i.e. delaying the activation of the 
second igniter 312b) for the purpose of adjusting the 
operating performance of the gas generator. The sec- 

40 ond gas generating agent 309b is not ignited and burnt 
by the automatic igniting material 385 during optionally 
delaying the operating current to the second igniter 
312b in order to adjust the operating performance of the 
gas generator, either. Besides, the automatic igniting 

45 material 385 can be arranged with being combined with 
the second igniter. 

[0190] This embodiment is particularly described 
on the basis of the gas generator shown in the above 
embodiment 12, additionally, in the gas generator 

so shown in the embodiments 10,11 and 1 3, the automatic 
igniting material can be arranged in the second com- 
bustion chamber. In this case, even when the second 
gas generating agent is left unburnt after the actuation 
of the gas generator, the second gas generating agent 

55 can be burnt due to the conduction of the heat gener- 
ated by the combustion of the first gas generating agent. 
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Embodimen 14 

[0191] rtg. 14 shows an embodiment of an air bag 
apparatus according to the present invention in the case 
of constructing the air bag apparatus in such a manner s 
as to include a gas generator using the electric ignition 
type ignition means. 

[01 92] The air bag apparatus comprises a gas gen- 
erator 200, an impact sensor 201, a control unit 202, a 
module case 203 and an air bag 204. In the gas gener- w 
ator 200, the gas generator described with reference to 
Fig. 1 is used and the actuation performance thereof is 
adjusted so as to apply as a small impact as possible to 
the occupant at the initial stage of the actuation of the 
gas generator. 15 
[0193] The impact sensor 201 can comprises, for 
example, a semiconductor type acceleration sensor. 
This semiconductor type acceleration sensor is struc- 
tured such that four semiconductor strain gauges are 
formed on a silicone base plate to be bent when the 20 
acceleration is applied, and these semiconductor strain 
gauges are bridge-connected. When the acceleration is 
applied, the beam defects and a strain is produced on 
the surface. Due to the strain, a resistance of the semi- 
conductor strain gauge is changed, and the structure is 25 
made such that the resistance change can be detected 
as a voltage signal in proportion to the acceleration. 
[01 94] The control unit 202 is provided with an igni- 
tion decision circuit, and the structure is made such that 
the signals from the semiconductor type acceleration 30 
sensor is inputted to the ignition decision circuit. The 
control unit 202 starts calculation at a time when the 
impact signal from the sensor 201 exceeds a certain 
value, and when the calculated result exceeds a certain 
value, it outputs an activating signal to the igniter 12 of 35 
the gas generator 200. 

[0195] The module case 203 is formed, for exam- 
ple, by a polyurethane, and includes a module cover 
205. The air bag 204 and the gas generator 200 are 
stored in the module case 203 so as to be constituted as 40 
a pad module. This pad module is generally mounted to 
a steering wheel 207 when being mounted to a driver 
side of an automobile. 

[0196] The air bag 204 is formed by a nylon (for 
example, a nylon 66), a polyester or the like, is struc- 45 
tured such that a bag port 206 thereof surrounds the 
gas discharge port of the gas generator and is fixed to a 
flange portion of the gas generator in a folded state. 
[0197] When the semiconductor type acceleration 
sensor 201 detects the impact at a time of collision of so 
the automobile, the signal is transmitted to the control 
unit 202, and the control unit 202 starts calculation at a 
time when the impact signal from the sensor exceeds a 
certain value. When the calculated result exceeds a cer- 
tain value, it outputs the activating signal to the igniter 55 
12 of the gas generator 200. Accordingly, the igniter 12 
is activated so as to ignite the gas generating agent, 
and the gas generating agent burns and generates the 


gas. The gas is discharged into the air bag 204, by 
whereby the air bag breaks the module cover 205 so as 
to inflate, thereby forming a cushion absorbing an 
impact between the steering wheel 207 and the occu- 
pant. 

Embodiment 15 

[0198] In Fig. 1, the ignition means comprises two 
electric ignition type igniters (12a, 12b) which are acti- 
vated by an activating signal outputted on the basis of 
detection by the sensor, and the igniters are fixed to one 
initiator collar 13 by fitting in parallel to each other so as 
to align in the axial direction and mounted thereto in a 
state of exposing head portions thereof. 
[0199] A method of mounting the igniters 12a and 
12b using the initiator collar 13 mentioned above is per- 
formed as follows. As shown in Fig. 2, at first fitting the 
igniters 12a and 12b into the initiator collar 13 so as to 
be integrated, thereafter the initiator collar 13 is inserted 
into the inner cylindrical member 4 of the gas generator. 
At this time, in order to separate the igniter 12a from the 
igniter 12b, the igniter 12b is inserted into the separating 
cylinder 14. Thereafter, by crimping the lower end of the 
inner cylindrical member 4 so as to fix the initiator collar 
13. it is possible to easily and securely fix two igniters 
[0200] Further, when arranging two igniters (12a, 
12b) are fixed in the initiator collar 13, a direction of 
each igniter can be controlled. In Fig. 1 , two igniters are 
arranged eccentrically with respect to the center axis of 
the housing. In the case of arranging so as to align the 
direction of each igniter (12a, 12b) , as shown in a back 
view in Fig. 2, a lead wire 50 which connects the igniters 
(12a, 12b) to a control unit (not shown) can be drawn 
out in the same direction on the same plane. In Fig. 2, 
the lead wire 50 is connected to each igniter (12a. 12b) 
via each connector 50a and 50b and the connector is 
provided on the same plane with arranging in parallel. 
By connecting these two connectors so as to form like 
L-letter, the lead wire which transmits an electric signal 
(an activating signal) to the igniter can be drawn out in a 
direction perpendicular to an axial direction of the hous- 
ing (i.e. the radial direction of the housing) , and the lead 
wire connected to each igniter can be also drawn out in 
the same direction at that time. 

Embodiment 16 

[0201 ] Fig. 23 is a vertical cross sectional view of an 
embodiment of a gas generator for an air bag according 
to the present invention, which is different from the gas 
generator for the air bag shown in Fig. 1 only in a mount- 
ing portion of the igniter. 

[0202] The ignition means comprises two electric 
ignition type igniters (12a. 12b) which are activated by 
an activating signal ouiputted on the basis of detection 
by the sensor, and the igniters are fixed so as to be inte- 
grated in one initiator collar 13 in parallel as well as 
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aligned to each other in the axial direction by a resin, 
and mounted in a state of exposing head portions 
thereof. 

[0203] The structure in which two igniters 12a and 
1 2b are fixed in one initiator collar 1 3 by a resin 40 so as s 
to be integrated, can be, for example, produced accord- 
ing to the following method. At first, as shown in Fig. 24, 
one initiator collar 13 having a recess space 13a in an 
inner portion is prepared, the igniters 12a and 12b are 
inserted into the recess space 13a, and thereafter, as io 
shown in Fig. 25, and the resin 40 is inserted into the 
recess space 1 3a so as to be hardened. 
[0204] The initiator collar 1 3 has a shape and a size 
corresponding to the mounting portion of the housing 3, 
and the recess space 13a is at least larger than the is 
igniters 12a and 12b and does not necessarily corre- 
spond to the outer shape of the igniters 12a and 12b. 
[0205] The resin 40 is a thermoplastic resin or a 
thermosetting resin and can employ a room tempera- 
ture hardening type or a heat hardening type, and a 20 
hardening agent, a hardening promoting agent or the 
like may be mixed thereto as required. 
[0206] As mentioned above, by integrally providing 
two igniters (12a, 12b) in one initiator collar 13, two 
igniters are fixed to the initiator collar 13 so as to form a 25 
single member, therefore, it is easy to assemble to the 
gas generator. Particularly, in the gas generator shown 
in Fig. 23, it is possible to easily and securely fix the 
igniter by crimping the lower end of the inner cylindrical 
member 4 after inserting the initiator collar 13 having 30 
two integrated igniters (12a, 12b) into the inner cylindri- 
cal member 4, so as to fix the initiator collar 13. 
[0207] Further, as well as Figs. 1 and 2, when 
arranging two igniters (12a. 12b) in the initiator collar 
1 3, a direction of each igniter can be easily controlled. 35 
[0208] Besides, in the gas generator shown in Fig. 
23, the separating cylinder 14 arranged between the ini- 
tiator collar 13 and the partition wall 7 is disposed in 
such a manner as to provide the hole portion 21 corre- 
sponding to the outer shape of the separating cylinder 40 
14 on the lower surface of the partition wall 7 or the 
upper surface (the surface of the hardened resin 40) of 
the initiator collar 13 and fit the upper end or the lower 
end of the separating cylinder 14 into the respective 
hole portions. 45 
[0209] The above ignition means is, as described in 
Figs. 23, 24 and 25, structured such as to include two or 
more igniters to be activated on an impact, and each 
igniter (1 2a, 1 2b) is fixed in one initiator collar 1 1 3 by the 
resin 40. Further, each igniter (12a, 12b) which are so 
mounted in one initiator collar 113 and stored in the 
housing is slightly eccentric with respect to the axis of 
the housing. 

[0210] In the present embodiment, the ignition 
means comprises, as described in Figs. 23 to 25, two or 55 
more igniters to be actuated on impact, and each igniter 
(312a, 312b) is fixed in one initiator collar 313 by the 
resin 40. In the embodiment in Fig. 26, since the igniters 


are fixed by the resin 40, it is not necessary to particu- 
larly dispose the igniter fixing member. Still, in the gas 
generator shown in this embodiment, the first igniter 
312a and the second igniter 31 2b are formed in different 
sizes, and have different operating outputs, however, 
the igniter having the same operating output may be 
used. 

Embodiment 1 7 

[0211] In the gas generator in Fig. 9, two combus- 
tion chambers and an ignition means accommodating 
chamber are arranged in the housing 3 which is formed 
by joining the diffuser shell 1 having the gas discharge 
port and the closure shell 2 forming the inner storing 
space together with the diffuser shell. 
[0212] The first combustion chamber 305a is con- 
stituted by the housing 3 and the substantially cylindri- 
cal inner cylindrical member 304 arranged in the inner 
portion thereof. Further, the second combustion cham- 
ber 305b and the ignition means accommodating cham- 
ber 370 are formed respectively in the side of the 
diffuser shell 1 and the side of the closure shell 2 by 
arranging the substantially flat circular partition wall 307 
in the stepped notch portion provided inside the inner 
cylindrical member 304 and further separating the inner 
portion of the cylinder member 304 into two chambers. 
Accordingly, in this gas generator, the first combustion 
chamber 305a and the second combustion chamber 
305b are concentrically provided in the housing 3 so as 
to be adjacent in the radial direction of the housing 3. 
[0213] In the first and second combustion cham- 
bers 305a and 305b, the gas generating agents (309a, 
309b) which is to be burnt by the ignition means acti- 
vated on an impact so as to generate a combustion gas 
is stored, and in the ignition means accommodating 
chamber 370, the ignition means to be activated on an 
impact is stored. 

[0214] A through hole 310 is provided in the inner 
cylindrical member 304 which defines the first combus- 
tion chamber 305a and the second combustion cham- 
ber 305b, and this through hole is closed by the seal 
tape 311. Since this seal tape 31 1 is ruptured when the 
gas generating agent is burnt, both the combustion 
chambers are communicated with each other by the 
through hole 310. The material and the thickness of the 
seal tape 311 is adjusted so as to be ruptured only 
when the gas generating agent 309b in the second 
combustion chamber 305b burns. In this embodiment, a 
stainless seal tape having a thickness of 40 jim is used. 
The through hole 310 has the opening area greater than 
that of the gas discharge port 26, and does not have a 
function of controlling the internal pressure in the com- 
bustion chamber 305b. 

[0215] The ignition means is structured such that 
the igniter and the transfer charge are stored in the igni- 
tion means accommodating chamber. 
[0216] The ignition means accommodating cham- 
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ber 370 is formed by arranging the first igniter 312a and 
the second igniter 312b in such a manner as to be sur- 
rounded by the initiator collar 313, the inner cylindrical 
member 304 and the substantially flat circular partition 
wall 307. Besides, the substantially flat circular partition 5 
wall 307 is, as shown in an exploded perspective view in 
Fig. 10, constituted by the sectioning circular member 
350 engaged with the stepped notch portion 306 of the 
inner cylindrical member 304 and the seal cup member 
360 engaged with the sectioning circular member 350. 
[0217] Two electric igniting type igniters 312a and 
312b are provided in one initiator collar 31 3 in parallel to 
each other so as to exposing the head portion thereof. 
By providing the igniters 312a and 312b in one initiator 
collar 313 in the manner mentioned above, two igniters 
are fixed to the initiator collar 31 3 so as to form a single 
member, by whereby it is easy to assemble to the gas 
generator. Particularly, in the gas generator shown in 
Fig. 9, by setting the initiator collar 313 to a size capable 
of being inserted into the inner cylindrical member 304, 
two igniters can be easily and securely fixed by crimping 
the lower end of the inner cylindrical member 304 after 
inserting the initiator collar 313 having two igniters 312a 
and 31 2b into the inner cylinder 304, so as to fix the ini- 
tiator collar 313. Further, when arranging two igniters in 25 
the initiator collar 313. a direction of each igniter can be 
easily controlled. 

[0218] The sectioning circular member 350 consti- 
tuting the partition wall 307 formed into a substantially 
flat circular shape and has the opening portion 351 30 
which inwardly fits the transfer charge accommodating 
chamber 361 of the seal cup member 360, the circular 
hole portion 352 which is formed by cutting out the bot- 
tom surface in a circular shape and stores the upper 
portion of the igniter 312b, and the second flame-trans- 35 
ferring hole 319 which is pierced through the substan- 
tially center of the circular hole portion 352. 
[021 9] The seal cup member 360 has the cylindrical 
transfer charge accommodating chamber 361 which is 
fitted into the opening portion 351 of the sectioning cir- 40 
cular member 350 so as to be projected into the second 
combustion 305b, and the cylindrical igniter receiving 
port 362 which is formal at a position opposing to the 
circular hole portion 352 of the sectioning circular mem- 
ber 350 and extends in the side opposite to the transfer 45 
charge accommodating chamber 361 . 
[0220] A transfer charge 316a is stored inside the 
transfer charge accommodating portion 361 , and a sec- 
ond igniter 312b is inwardly fitted to the igniter receiving 
port 362. The sectioning circular member 350 and the so 
seal cup member 360 are engaged with each other by 
fitting the transfer charge accommodating portion 361 of 
the seal cup member 360 into the opening portion 351 
of the sectioning circular member 350, and an upper 
portion of the second igniter 31 2b inwardly fitted to the ss 
igniter receiving port 362 exposes into the circular hole 
portion 352 of the sectioning circular member 350. 
[0221 ] The partition wall 307 constituted by the sec- 
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tioning circular member 350 and the seal cup member 
360 are, as shown in Fig. 9, engaged with the stepped 
notch portion 306 formed on the inner peripheral sur- 
face of the inner cylindrical member 304. That is, the 
peripheral edge of the sectioning circular member 350 
is supported by the stepped notch portion 306, and the 
seal cup member 360 is supported in contact with the 
sectioning circular member 350. 
[0222] Further, the peripheral edge of the seal cup 
member 360 is formed by being bent in the same direc- 
tion as that of the igniter receiving port 362, and a bent 
portion 363 is fitted into a groove 364 provided on the 
inner peripheral surface of the inner cylindrical member 
304. Accordingly, the sectioning circular member 350 is 
supported by the seal cup member 360 and is pre- 
vented from moving in the axial direction of the housing 
3. Further, the partition wall 307 (that is, the seal cup 
member 360) and the inner cylindrical member 304 are 
engaged with each other without a gap by fitting the 
bent portion 363 in the peripheral edge of the seal cup 
member 360 into the groove 364 on the inner peripheral 
surface of the inner cylindrical member 304. 
[0223] Accordingly, in the inner cylindrical member 
304, the ignition means accommodating chamber 308 
provided in the side of the closure shell 2 and the sec- 
ond combustion chamber 305b provided in the side of 
the diffuser shell 1 are securely partitioned by an igni- 
tion means sealing structure comprising a combination 
of the seal cup member 360 and the groove 364. 
[0224] The igniter receiving port 362 formed in the 
above seal cup member 360 is structured such that a 
skirt portion thereof spreads like a fan, and an O-ring 
381 is arranged in the inner side thereof, that is, 
between this and the second igniter 312b stored in the 
receiving port 362, in order to seal between the storing 
port 362 and the second igniter 312b. 
[0225] Further, since the O-ring 381 is also press- 
contacted to an igniter fixing member 382 which fixes 
two igniters 312a and 312b to the single initiator collar 
313, the second igniter 312b is disposed in a space 
defined by the circular hole portion 352 of the sectioning 
circular member, the igniter receiving port 362 of the 
seal cup member, the O-ring 381 and the igniter fixing 
member 382. 

[0226] Accordingly, two igniters 312a and 312b 
arranged in the initiator collar 313 are fixed to the igniter 
fixing member 382 outwardly fitted to the initiator collar 
313. By using the above igniter fixing member 382, two 
igniters 312a and 312b can be easily assembled to the 
initiator collar 313. Besides, in the gas generator shown 
in this embodiment, the first igniter 31 2a and the second 
igniter 312b are formed in different sizes, and have the 
different outputs, and additionally, it is possible to use 
the igniters having the same output. 
[0227] The seal tape 320 closing the second flame- 
transferring hole 319 formed in the circular hole portion 
352 of the sectioning circular member 350 is ruptured 
by the activation of the second igniter 312b, by whereby 
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the inner portion of the defined space in this manner 
communicates with the second combustion chamber 
305b. And the first igniter 312a and the second igniter 
312b are securely separated by a seal structure com- 
prising the skirt portion of the igniter receiving port 362, s 
the O-ring 381 and the igniter fixing member 382 (here- 
inafter, referred as "an igniter seal structure") Accord- 
ingly, the flame generated by the activation of one 
igniter does not directly flow into the space where the 
other igniter is stored. 10 
[0228] A coolant/filter 22 for purifying and cooling 
the combustion gas generated by the combustion of the 
gas generating agents (309a, 309b) is disposed in the 
housing 3, an inner peripheral surface in the side of the 
diffuser shell 1 thereof is covered by a short pass pre- is 
venting member 23 so that the combustion gas does not 
pass between an end surface of the coolant/filter 22 and 
the inner portion of a ceiling portion of the diffuser shell 
1 . An outer layer 24 for preventing the coolant/filter 22 
from outwardly expanding due to passage of the com- 20 
bustion gas or the (ike is arranged on the outer side of 
the coolant/filter 22. This outer layer 24 is, for example, 
formed by using a layered wire mesh body, and in addi- 
tion, may be formed by using a porous cylindrical mem- 
ber having a plurality of through holes on a peripheral 25 
wall surface or a belt-like restriction layer obtained by 
forming a belt-like member with a predetermined width 
into an annular shape. A gap 25 is formed on the outer 
side the outer layer 24 so that the combustion gas can 
pass through the entire surface of the filter 22. 30 

Embodiment 18 

[0229] When igniters 12a and 12b in Fig. 1 are 
arranged to align in the same direction, as shown in a 35 
back view of the gas generator according to the present 
embodiment in Fig. 2, the lead wires 50a and 50b which 
connect the igniters 12a and 12b to the control unit (not 
shown) are taken out in the same direction on the same 
plane. In Fig. 2, the lead wires 50a and 50b are con- 40 
nected to the respective igniters 12a and 12b via the 
respective connectors 51a and 51 b, and the connectors 
51a and 51b are provided on the same plane in parallel. 
By forming the connectors 51a and 51b in L-letter, the 
lead wires 50a and 50b which transmit the electric sig- 45 
nal (the activating signal) to the igniter can be taken out 
in a direction perpendicular to an axial direction of the 
housing (that is, the radial direction of the housing) , (in 
this case, an angle at which the center lines of the lead 
wires 50a and 50b connected to two igniters 12a and so 
12b cross to each other is set to 0 degree), and at that 
time, the lead wires 50a and 50b connected to the 
respective igniters are taken out in the same direction. 

Embodiment 19 55 

[0230] In the case of arranging the igniters (12a, 
12b) in Fig. 8 so as to align in the same direction, in the 


same manner as shown in Fig. 2, the lead wires 50a 
and 50b which connect the igniters 12a and 12b to the 
control unit (not shown) are drawn out in the same direc- 
tion on the same plane. In Fig. 2, the lead wires 50a and 
50b are connected to the respective igniters 12a and 
12b via the respective connectors 51a and 51b. and the 
connectors 51a and 51b are provided on the same 
plane in parallel. By forming the connectors 51 a and 
51b in L-letter, the lead wires 50a and 50b which trans- 
mit the electric signal (the activating signal) to the igniter 
can be drawn out in a direction perpendicular to an axial 
direction of the housing (i.e. the radial direction of the 
housing), and at that time, the lead wires 50a and 50b 
connected to the respective igniters can be drawn out in 
the same direction. 

Embodiment 20 

[0231] In the igniters 312a and 312b in Fig. 7, as 
shown in a back view of the embodiment 18 in Fig. 2, it 
is possible to take out the lead wires 50a and 50b which 
connect the igniter to the control unit (not shown) in the 
same direction on the same plane. The lead wires 50a 
and 50b are connected to the respective igniters via the 
respective connectors 51a and 51b. and the connectors 
51a and 51b are provided on the same plane in parallel. 
By forming the connectors 51a and 51b in L-letter. the 
lead wires 50a and 50b which transmit the electric sig- 
nal (the activating signal) to the igniter can be taken out 
in a direction perpendicular to an axial direction of the 
housing (i.e. the radial direction of the housing), and at 
that time, the lead wires 50a and 50b connected to the 
respective igniters can be taken out in the same direc- 
tion. 

Embodiment 21 

[0232] In Fig. 1 3, the control unit 202 and the igniter 
12 of the gas generator 200 are connected by the lead 
wires which are taken out in the same direction on the 
same plane via the connector connected to the igniter 
12. 

Embodiment 22 

[0233] An ignition timing of the automatic ignition 
material shown in Fig. 12 is determined according to a 
heat conductivity of a heat transmitting material (for 
example, the housing) for transmitting a combustion 
heat of the first gas generating agent, a distance and 
the like. In this embodiment, a non-azide gas generating 
agent is used as the gas generating agent, and the 
housing and/or the inner cylindrical member correspond 
to the heat transmitting material for transmitting the 
combustion heat of the firstly burnt gas generating 
agent. And the automatic igniting material is preferably 
arranged near each shell in the second combustion 
chamber, and further, is preferably in contact with the 


33 

o 

BNSDOCID: <EP 1029747A2_1_> 


65 


EP 1 029 747 A2 


66 


shell. 

[0234] The automatic igniting material can be 
arranged in the second combustion chamber by means 
of bonding, inserting only the automatic igniting material 
into the independent container so as to place the con- s 
tainer in the second combustion chamber, etc.. And it is 
preferable to be arranged to be contact with the heat 
transmitting material. 

[0235] Accordingly, in the gas generator in which 
the automatic igniting material is arranged in the man- 10 
ner mentioned above, even when only the first gas gen- 
erating agent 309a is burnt and the second gas 
generating agent 309b arranged in the second combus- 
tion chamber 305b is left unburrrt after the actuation of 
the gas generator, the second agent can be indirectly is 
burnt due to the combustion of the first gas generating 
agent 309a, so that it is possible to perform the later 
operation and the disposal without trouble after the 4. 
actuation of the gas generator. 

[0236] In Fig. 12, reference numeral 23 denotes a 20 
short pass preventing member which prevents the com- 
bustion gas from passing between the end surface of 
the coolant/filter and the inner surface of the ceiling por- 
tion of the diffuser shell. 

25 

Claims 5. 

1. A gas generator for an air bag. having an ignition 
means to be activated on an impact, and gas gen- 
erating means which is to be ignited and burnt by 30 
the ignition means and generate a combustion gas 

for inflating an air bag in a housing with a gas dis- 
charge port, wherein, in the housing, two or more 
combustion chambers storing the gas generating 
means are defined, the gas generating means 35 
stored in the respective combustion chambers are 
independently ignited and burnt by ignition means 
provided in the respective combustion chambers, 6. 
and the gas generating means stored in the respec- 
tive combustion chambers are different from each 40 
other in at least one of a burning rate, a shape, a 
composition, a composition ratio, an amount and an 
amount of generated gas per time unit 

2. A gas generator for an air bag according to claim 1 45 
wherein, in the housing, two combustion chambers 
storing the gas generating means are concentri- 
cally provided so as to be adjacent in the radial 7. 
direction of the housing, a communicating hole 

which allows communication between the comb us- so 
tion chambers is provided, and the gas generating 
means which are different from each other in at 
least one of a burning rate, a shape, a composition, 
a composition ratio and an amount is stored in the 
respective combustion chambers 55 

3. A gas generator for an air bag according to daim 1 , 
wherein the gas discharge ports are closed by seal- 


ing means for maintaining an internal pressure of 
the housing to a predetermined pressure, a break- 
ing pressure for breaking the sealing means is 
adjusted at multiple stages by controlling the gas 
discharge ports and/or the sealing means so as to 
suppress a difference of a maximum internal pres- 
sure of the housing when the respective ignition 
means are activated, gas generating means, which 
are different from each other in at least one of a 
burning rate, a shape, a composition, a composition 
ratio an amount and an amount of generated gas 
per time unit are stored respectively in the two or 
more chambers defined in the housing, and the gas 
generating means in the respective combustion 
chambers can be independently ignited and burnt 
at an optional timing. 

A gas generator for an air bag according to any one 
of claims 1 , 2 and 3, wherein the shape of the gas 
generating means different at each combustion 
chamber is a thickness or a surface area of the gas 
generating agent, and the amount of the gas gener- 
ating means different at the respective combustion 
chambers is a weight. 

A gas generator for an air bag according to any one 
of claims 1 to 4, wherein the plurality of combustion 
chambers are charged with the gas generating 
means to provide different burning rates from each 
other respectively, and with respect to a burning 
rate (Vs) in the gas generating means with a small 
burning rate stored in one combustion chamber, a 
value (VIA/s) of a burning rate (VI) in the gas gener- 
ating means with a large burning rate stored in the 
other combustion chambers is in a range between 
larger than 1 and smaller than 14. 

A gas generator for an air bag according to any one 
of claims 1 to 5, wherein the plurality of combustion 
chambers are charged with the gas generating 
means to provide different shapes from each other 
respectively, the gas generating means stored in 
one combustion chambers and the gas generating 
means stored in the other combustion chambers 
are different in thickness and/or surface area 
thereof 

A gas generator for an air bag according to any one 
of claims 1 to 6, wherein a plurality of combustion 
chambers are charged with the gas generating 
means to provide different thickness from each 
other respectively, and with respect to a thickness 
(Ts) in the gas generating means with a small thick- 
ness stored in one combustion chamber, a value 
(Tl/Ts) of a thickness (Tl) of the gas generating 
means with a large thickness stored in the other 
combustion chambers is adjusted to a range 
between larger than 1 and 100 or less. 


34 

<EP 1029747A2J_> 


67 


EP 1 029 747 A2 


68 


8. A gas generator for an air bag according to any one 
of claims 1 to 7, wherein a plurality of combustion 
chambers are charged with the gas generating 
means to ovide different surface areas per a unit 
weight from each other, respectively, with respect to $ 
a surface area (Ss) of the gas generating means 
with a small surface area stored in one combustion 
chamber, a value (Sl/Ss) of a surface area (SI) of 
the gas generating means with a large surface area 
stored in the other combustion chambers is in a m 
range between larger than 1 and smaller than 50. 

9. A gas generator for an air bag according to any one 
of claims 1 to 8, wherein the generator is con- 
structed to be shorter in the axial direction than the is 
radial direction, a plurality of combustion chambers 
are charged with the gas generating means to pro- 
vide different shapes and/or amounts from each 
other, respectively, and a ratio (TS1 :TS2) of a total 
surface area (TS1) of the gas generating means 20 
stored in one combustion chamber to a total surface 
area (TS2) of the gas generating means stored in 
another combustion chamber is adjusted in a range 
between 1 :50 and 50:1 . 

25 

1 0. A gas generator for an air bag according to any one 
of claims 1 to 9, wherein the gas generator is con- 
structed to be shorter in the axial direction than the 
radial direction, a plurality of combustion chambers 
are charged with the gas generating means to pro- 30 
vide different shapes and/or amounts from each 
other, respectively, and a ratio (TS1 :TS2) of a total 
surface area (TS1) of the gas generating means 
stored in one combustion chamber to a total surface 
area (TS2) of the gas generating means stored in 35 
another combustion chamber is adjusted in a range 
between 1:300 and 300:1. 

1 1 . A gas generator for an air bag according to any one 

of claims 1 to 10, wherein the generator is con- 40 
struct ed to be shorter in the axial direction than the 
radial direction, a plurality of combustion chambers 
are charged with the gas generating means to pro- 
vide different weights from each other, respectively, 
and a ratio (TW1 :TW2) of a total weight (TW1) of 45 
the gas generating means stored in one combus- 
tion chamber to a total weight (TW2) of the gas gen- 
erating means stored in another combustion 
chamber is adjusted in a range between 1 :50 and 
50:1. 50 

1 2. A gas generator for an air bag according to any one 
of claims 1 to 1 1 , wherein the gas generator is con- 
structed to be shorter in the axial direction than the 
radial direction, a plurality of combustion chambers 55 
are charged with the gas generating means to pro- 
vide different weights from each other, respectively, 
and a ratio (TW1 :TW2) of a total weight (TW1) of 


the gas generating means stored in one combus- 
tion chamber to a total weight (TW2) of the gas gen- 
erating means stored in another combustion 
chamber is adjusted to a range between 1 :300 and 
300:1. 

13. An air bag apparatus comprising: 

a gas generator for an air bag; 

an impact sensor for detecting an impact and 
activating the gas generator; 

an air bag to introduce a gas generated in the 
gas generator and inflate; and 

a module case for storing the air bag, 
wherein the gas generator for the air bag is the 
gas generator for the air bag according to any 
one of claims 1 to 12. 
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